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Finishing 


Chemical 


Issue 
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Cyanamid’s versatile thermosetting resin adhesives offer excellent 
choice for virtually any wood-bonding application. 


melamine- 
formaldehyde plywood adhesive for use 
with without fillers. May added 
urea resins improve durability bond 
and materially lengthen working life 
glue mix. Also used for laminating heavy 
timbers marine applications, and for 
general-purpose work where boil- 
resistant, non-staining bonding agent 
required. 


CYMEL powdered 


formaldehyde resin for use fortifier 
plaster Faris and gypsum increase 
structural strength cast products. For 
specific information, get touch with 
any the offices listed below. 


255--Powdered mela- 
mine-urea-formaldehyde resin with sepa- 
rate catalyst, formulated solely 
adhesive for tapeless splicing veneers. 


MELURAC One-package, mela- 


mine-urea-formaldehyde resin for tape- 
splicing veneers, requiring addi- 
tion only water. 


MELURAC Melamine-urea- 


formaldehyde, one-package, fast-curing 
colorless powdered resin for hot-pressing 
flat molded plywood. Combines non- 
staining, moderate cure temperatures, 
durability, boil resistance. Ideal for ex- 
terior-grade plywood. Catalysts are 


available reduce cure rate that 


hot-press urea resins. 


MELURAC 301- Powdered melamine- 


urea-formaldehyde resin without filler. 


MELURAC melamine-urea- 


formaldehyde resin developed expressly 
for use particle-board binder. fine, 
free-flowing powder that easily han- 
dled. Imparts color the particle 
board. May blended dry, sprayed 
from water dispersion into wood chips 
sawdust. 


urea- 
formaldehyde resin water solution. 
High-solids solution (66% PMMA 
Method) for drum, tank-car truck 
shipment. Catalysts and hardeners avail- 
able for all wood-bonding applications— 
cold- hot-press plywood gluing, high- 
frequency gluing, fortification starch- 
dextrine adhesives, etc. 


URAC Urac 180, but 
containing 60% resin solids. 


URAC Craze-resistant urea-form- 
aldehyde adhesive for assembly 
secondary gluing operations. com- 
ponents- liquid resin and powdered 
hardener. Sets room temperature with 
low pressure. Excellent for bonding 
decorative laminates plywood, Mason- 
ite and other hardboards. 


URAC 110—Similar Urac 180, but 
powder form. Catalysts available for 
general-purpose wood gluing, cold hot 
setting. 


AMERICAN CYANAMID COMPANY 


Plastics and Resins Division 
Rockefeller Plaza, New York 20,N. 
Canada: North American Cyanamid Limited, Torento and Montreal 


Offices in: Boston Charlotte Cleveland 
Los Angeles St. Lovis Seattle 


Chicago Cincinnati 


New York Philadelphia 


Detroit 
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IMPORTANT FPRS DATES 


Mar. 1958: Joint ASME, 
Northeast—Eastern Canadian Sec- 
tion Meeting, Syracuse, 

April 1958: Joint Northwest 
Wood Products Clinic—FPRS In- 
land Empire Section Meeting, Spo- 
kane, Wash. 

April 17-18, 1958: Ohio Valley 
Section Meeting. 

May 1958: Northern California 
Section Meeting, Berkeley, 

May, 1958: Pacific Northwest Sec- 
tion Meeting, Seattle, Wash. 

May, 1958: Rocky Mountain Section 
Meeting 

June 1958: Twelfth National 
Meeting, Madison, Wis. 
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Forest Products Research Society 
Box 2010, University Station 
Madison Wisconsin 

Please send free copy 
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First Production, Quality, Economy 
BLACK BROTHERS 
EQUIPMENT 


for gluing, clamping, laminating 


GLUE SPREADERS 
The most complete line the world—for 
hot cold glues. Single double spreaders 
from through 122” roll widths. 


GLUE MIXERS AND HEATERS 
Cold Glue Mixers—10 400 gal.; Portable 
Motor Driven Cold Glue Mixers—2 
gal. Glue Heaters for steam, electric gas 
125 gal.; Portable Pot Glue 
Heaters. 


COLD PRESSES 
wide line high-production presses: 
Rotary-type; Air-Hose; Electric, Hydraulic 
Bulletin 11-K and Hand Power Laminating Presses. Effi- 
cient, accurate, economical. 
PRODUCTION CLAMPS 
production clamp for every need: Case 
Clamps—hand-powered pneumatic, re- 
volving stationary; Clamp Carriers; Sash, 
Frame and Door Clamps. 


THE BLACK BROTHERS INC. 
MENDOTA ILLINOIS 


Air Hose Laminating Pre 
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WEED KILLERS RECOMMENDED 
FOR WINTER AND SPRING APPLICATION 


CONCENTRATED all types 
vegetation. Can applied dry, cast hand 
with fertilizer seed spreader. Concen- 
trated form saves transportation, handling and 
storage costs. 


BARON* Dow Chemical Company’s new nonselec- 
tive herbicide that remains the soil for ex- 
tended periods time, giving control germi- 
nating seedlings following initial treatment. 
Mixes easily with water. 


weed and grass killer 
produced Pont. Wettable powder applied 
sprayer. economical for large and small areas. 


TELVAR Telvar but remains 
soil longer under adverse conditions. Recom- 
mended for use light, sandy soils and where 
rainfall exceptionally heavy. 


*BORASCU—Reg. trademark United States Borax 
Chemical Co., Pacific Coast Borax Co. Division. BARON 
—Reg. trademark The Dow Chemical Co. TELVAR— 


Memphis Tennessee 


Distributor complete line weed, brush and grass 


killers produced leading manufacturers. 
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spring 
‘killing 


CHAPMAN CHEMICAL COMPANY 


SOIL STERILANTS 
APPLIED 
WINTER AND SPRING 
KEEP GROUND BARE 
ALL YEAR 


Now the time year rid yards, roadbeds, 
and ditches next summer’s fire-hazardous weeds 
and grasses. Just apply economical soil steri- 
lant eliminate all vegetation for year 
more. need for costly periodic chopping 
cutting, because the weeds are killed their 
roots the poison-laden rainwater. Mail coupon 
for more information these effective weed, 
brush, and grass killers distributed Chapman 
Chemical Company. 


CHAPMAN CHEMICAL COMPANY 
Box 138, Memphis Tenn. 


Please send complete information chemical 
weed killers checked: 


Name 


No. 308 Hydraulic Feed GANG BORER 


BORES 750 
CHAIR POSTS HOUR 


with variation 


hole centers 


for 


THE BUCKSTAFF CO. 


OSHKOSH, WISCONSIN 


The Greenlee No. 308 Hydraulic Feed Vertical Gang Borer 
well known for its extreme accuracy its smooth, easy-to- 
control operation its profit making production. The Buck- 
staff Company Oshkosh, Wisconsin, leading producer 
quality chairs for hotels and restaurants, bores 750 chair back 
posts per two time one Greenlee No. 308 
Gang Borer. This includes boring two dowel holes 
centers and three dowel holes centers each 
... all one pass! From start finish there 
hole centers regardless length-of-run. 


The Greenlee No. 308 Gang Borer equipped with stationary 
work-table the spindles feed the work. This. Greeniee 
exclusive provides easier setup and less operator fatigue due 
constant work-table height. All controls including 4-way 
feed control foot pedal are located front the machine for 
convenient setups. Feed rate variable throughout the entire 
machine range. 


Write today for more information about the Greenlee No, 308 
Hydraulic Feed Vertical Gang Borer the machine that adds 
new latitude all high production boring jobs. And see 
actual operation The American Woodworking Machinery 
Equipment Show Winston-Salem, North Carolina May 
through 17. 


Put Profit Your Woodworking with Greenlee Machines 


GREENLEE 


BROS. CO. 
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Let’s Face It! 


YOU CAN'T AFFORD 
MISS... 


ALL AMERICA'S FINEST 


WOODWORKING MACHINERY 
ONE ONE PLACE Here your opportunity see and examine the 


ACTION most modern woodworking machinery produced 
America today! See W.M.M.A. members demon- 
LEARN NEW PRODUCTION strate modern production techniques and ideas 
IDEAS AND TECHNIQUES ideas that will increase your profits when applied 

your plant! Plan now attend the American Wood- 
working Machinery and Equipment Show Win- 
Put profit your woodworking ston-Salem, North Carolina May through 


with MODERN MACHINES 


WOODWORKING MACHINERY MANUFACTURERS ASSOCIATION 
| 
1900 Arch Street Philadelphia, Pennsylvania 
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other company the world 


makes many types woodworking 


machines for production use 


A62 Planer-Matcher 


$333 Endless Bed Sander B24 Double Surfacer 


Write for data sheets and information how these Yates-American 
machines can reduce costs and increase output your plant. 


YATES-AMERICAN 


BELOIT, WISCONSIN 
Branch offices: Chicago Atlanta Portland, Oregon 
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$800 Roll Feed Sander C99 Electric Moulder 
V60 Band Resaw A20 Planer-Matcher 
. G82 Twin-Rip Saw 
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Convince yourself that National Casein’s FA-300 the preferred gap-filling, 


non-craze urea resin glue for plastic top and hardboard-to-wood gluing 


Take two Dixie cups. one put half measure ordinary Urea Resin glue. the other, 
half measure National Casein’s FA-300. 


After they have set, note how the ordinary Urea Resin becomes brittle and cracked, 
over period couple weeks, almost the point disintegration. 


contrast, note how National Casein’s FA-300 retains its original form. 


National Casein’s FA-300 Modified Urea Resin non-craze, gap-filling glue ideally 
suited for plastic top gluing, hardboard plywood gluing, and certain special plywood laminating 
jobs. widely used top quality door manufacturing plants. 


high frequency gluing—where complicated clamping devices are used—where close 
tolerances are difficult maintain—and for curved work—National Casein’s FA-300 has proved 
the difference between good job and reject many cases. 


find any National Casein glues—resin casein—best test, preferable 
the basis performance the shop and the product. 


You the judge. Write for free sample 
FA-300. Make the Cup Test” with 
any ordinary urea resin you have hand. 


lational Casein 


National Casein Company, 601 80th Street, Chicago 20, 
National Casein New Jersey, Broad Streets, Riverton, New Jersey 
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MODERN MOTORIZED 


with Welded Steel 


Many intricate and special operations can 
performed the No. 400 Tenoner. 
Each machine made fit your require- 
more between tenon shoulders. Chain 
beams can extended square cut 
inches more ahead trim saws. 
Welded steel construction makes the 


DOUBLE CUT-OFF SAW 


beams times stiffer than cast iron. 
Optional equipment includes patented 
belt driven high speed cope motor units, 
stationary jump dado arbors, scoring 
saws, tilting tenon motors, jump relishing 
attachment, window side frame grooving 
attachment, and many other items. Write 
for Bulletin No. 400. 


The No. 300 Saw can depended upon 
for accurate production high rates 
different conditions, and can equipped 
with such labor-saving attachments 
cope motors, stationary jump 
arbors, other devices meet specific 
problems. Order Bulletin No. 300. 


FEBRUARY, 1955 
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Wisconsin Governor Proclaims “Forest Products Week” June 22-28 


A 


WHEREAS, the production and mamifacture of forest products 
te Wisconsin's third largest industry with more than 2,000 business 
enterprises, ant with nearly 45,000 taconsin residents gainfully 
with annual earnings of half billion dollars or 15 

percent of all wages and salaries peid by ell state in 


Approximately one half of Wisconsin's total land area ts 
comercial forest land on which grow more than 12 billion board- 
feet of timber; Wisconsin leads the Nation in value of pulp and 
paper products and employs the number of workers of any 
State to produce these produc 


WHEREAS, Sisconsin is the second largest timber producing 
State in the Great Lakes region, witn conservation programs by the 
State ant Pederal Governments and private industry rapiily increasing 
its forest productivitys 


WHEREAS, Wisconsin is the home of the world's oldest and 
largest scientific institution devoted to forest products research, 
the vorld-fanous Porest Produate Laboratory established at Nedison 
in 1910 by the Porest Servic + Department of Agriculture, in 
cooperation with the university. of 


Wisconsin is the home of the great Institute of Paper 
chemistry maintained at Anpleton, Wisconsin, by the Nation's 

pulp and paper industry. Wisconsin is else the birthrlese and 
home of the Porest Products Nesearch Society, an international 
organization of scientists and industry leaters with headquarters 
at Metison, 


THEREPORE, because the forest products intustry 
bas been 80 and integral vere of our Ste 


people in employment, bu 

expand ding wealth of products for ae 
VERNON W, THOMSON, GOVERNO® TE 

the week of 1958 as 


POREST PRODUCTS WEEK 
and pay spectal tribute to the scientists ani leaders of thie 


areat industry who will gether in Medison during this week for 
the annual ecnvention of the Forest Products Research scclety, 


ffixed. the 
Capitol in the 
Ma*ison this twenty 
fourth tay of January in 
the year ofour lord one 
thousand nine hundred and 
te 


Madison, Wis., Jan. 
sin Forest Products Week 
claimed coincide with FPRS 12th 
National Meeting Madison, June 

—28, tribute the scientists and 
leaders industry that will attend the 
meeting, Wisconsin governor Ver- 
Thomson today the capitol. 
Because the state one the leading 
forest products producing areas the 
nation, the week will focus attention 
the importance wood the 
economy Wisconsin. 


Twelfth National Meeting general 
chairman Robert Hiller received 
the proclamation from the governor 
his office today. Local observances 
the week will probably held 
wood centers throughout 
This activity occurring simultaneously 
with FPRS annual meeting expected 
focus national attention 
week-long activities the Society and 
create better understanding and ap- 


FOREST PRODUCTS 


VERNON THOMSON, Wisconsin governor signing the proclamation that declares June 
Forest Products Week Robert Hiller, American Cyanamid Co., 12th National 
Meeting General Chairman, looks on. Shown left the proclamation. 


preciation forest products 

Governor Thomson expected 
participate the dedication the 
new FPRS office building the an- 
nual meeting. Mr. Hiller, general 
chairman, reports that hope have 
the Governor and Mrs. Thompson 
several social functions the Society’s 
meeting. 

Leading forest products industries 
Wisconsin are: pulp 
hardwood lumber, veneer 
wood, millwork, furniture manufactur- 
ing, and prefabricated homes. 

The proclamation reads 
follows: 

“WHEREAS, the production and 
manufacture forest products Wis- 
consin’s third largest industry with 
more than 2,000 business enterprises, 
and with nearly 65,000 Wisconsin 
residents gainfully employed with an- 
nual earnings half billion dollars 


JOURNAL 


per cent all wages and sal- 
aries paid all state industries. 
one half Wis- 
consin’s total land area commercial 
forest land which grow more than 
billion board feet timber; Wis- 
consin leads the Nation value 
pulp and paper products and 
the greatest number workers any 
State produce these products. 


“WHEREAS, Wisconsin the sec- 
ond largest timber producing State 
the Great Lakes region, with conserva- 
tion programs the State and Fed- 
eral Governments and private industry 
rapidly increasing its forest produc- 
tivity; 


“WHEREAS, Wisconsin the home 
the world’s oldest and largest scien- 
tific institution devoted forest prod- 
ucts research, the world-famous Forest 
Products Laboratory established 
Madison 1910 the Forest Serv- 
ice, Department Agriculture, 
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cooperation with the University 
Wisconsin. 

the home the great 
Institute Paper Chemistry main- 
tained Wisconsin, the 
Nation’s pulp and paper industry. 
Wisconsin also the birthplace and 
home the Forest Products Research 
Society, international organization 
scientists and industry leaders with 
headquarters Madison. 

THEREFORE, because the for- 
est products industry has been rich 
and integral part our State’s eco- 
nomic and social life throughout its 
history, bringing rich rewards our 
people employment, business enter- 
prise, and ever-expanding wealth 
products for our daily use and enjoy- 
ment, VERNON THOMSON, 
GOVERNOR THE STATE 
CONSIN, hereby proclaim the week 
June 22-28, 1958 


PRODUCTS WEEK 


and pay special tribute the scien- 
tists and leaders this great industry 
who will gather Madison during 
this week for the annual convention 
the Forest Products Research 
Society. 

“IN TESTIMONY WHEREOF have 
hereunto set hand and caused the 
Great Seal the State Wisconsin 
affixed. Done the Capitol 
the city Madison this twenty-fourth 
day January the year our Lord 
one thousand nine hundred and fifty- 
eight.” 


Inland Empire Joins North- 
West Wood Products Clinic 
for April Meeting Spokane 


joint Northwest Wood Products 
Inland Empire Section 
Meeting has been planned for April 
spokesmen for both groups re- 
cently reported. Headquarters will 
the Davenport Hotel, Spokane, Wash. 

The half-day session sponsored 
the Inland Empire Section will com- 
prise the Section’s winter meeting pro- 
gram. The meeting will also the 
13th annual meeting the Northwest 
Wood Products Clinic. 


Ohio Valley April Meeting 


Discussion groups will featured 
the spring meeting the Ohio 
Valley Section, April according 
Paul Fenn, chairman the Section. 
Cutterhead theory, knife angles, grind- 
ing, and job set will covered 
the Thursday afternoon session. Ma- 
chine sanding will discussed Thurs- 
day evening, and Friday morning will 
devoted repair finish, finish 
patching. Other details will an- 
nounced 
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Secretary the Army Roderick 


George Roderick, Assistant Sec- 
retary the Army, has been announced 
the principal speaker the FPRS 
12th Annual Meeting, held June 
Madison, Wisconsin. will 
present his talk the Official FPRS 
Luncheon, Tuesday, June 24. an- 
ticipated that will speak the role 
forest products our national 
defense. 


Well known the wood industry, 
Mr. Roderick was associated with the 
American Seating Co., Grand Rapids, 
Mich. from 1923 1954. Among the 
positions held were: works engi- 
neer; manager war products divi- 
sion; vice president and manager re- 
search and development; vice pres- 
ident and manager manufacturing; 
and vice president for operations. 
became vice president and director 
the firm 1947. 


Mr. Roderick was nominated 
President Eisenhower early 1954. 
Since that time has served the 


Carolinas—Chesapeake Plans 
Four Short Evening Meetings 


Four short meetings one evening 
duration, addition two-day an- 
nual meeting, are planned the Caro- 
linas—Chesapeake Section for 1958, 

Michael Taras, 
Section secretary re- 
ported recently. The 
Section’s executive 
board and chairmen 
standing com- 
mittees met Dec. 
27, 1957, Ra- 
leigh, C., for- 
mulate 
the 

The four short 
meetings will cover topics regional 
interest, and are expected stimulate 
more interest the Section’s annual 


TARAS 


Address FPRS Official 


ncheon Madison 


office Assistant Secretary for 
Military Affairs, and March 1957 
returned his original assignment 
Assistant Secretary for Financial Man- 
agement. 

Mechanical Engineering from the 
University Michigan and 1953, 
the College Engineering his alma 
mater awarded him citation for 
“Outstanding contribution the war 
effort conversion excellently 
managed peacetime manufacturing 

Since serving Washington, Mr. 
Roderick was member the Pres- 
ident’s Air Coordinating Committec 
for three years; member the Inter- 
Agency Committee for Water Re- 
sources and its chairman 1955-1956; 
and presently Honorary President 
the Army Finance Association. June 
1954 was made director and 
chairman the board the Panama 
Canal Co. 

Keenly interested community af- 
fairs, Mr. Roderick was twice president 
the Grand Rapids Chamber 
merce. was also member the 
Mayor’s Committee for Engineering 
Grand Rapids. past president 
and director the Grand Rapids Ro. 
tary club, trustee 
Hospital Grand Rapids, past pres- 
ident and director the Grand Rapids 
Torch Club; member, board direc- 
tors, Grand Rapids Symphony Society, 
and trustee the Citizens Research 
Council Michigan. For several years 
served the Grand Rapids Cham 
ber Commerce Committee assist 
the National Guard, and presently 
member the Advisory Committec 
for the Naval Reserve Grand 
Rapids. 


meeting and the Society whole. 
Theme and place the meetings are: 
“Utilization Waste”, Darlington, 
C.; the Winston Salem, meet 
ing will held co- 
operation with the Southern Furniture 
Mfgs. Assoc. Wood Machinery Show. 
“Primary Wood Processing”, will 
discussed the Morgantown, Va. 
meeting, and the fourth meeting 
Wash., C., has yet not been as- 
signed topic. 

The annual fall meeting the Sec- 
tion scheduled for Nov. 1958, 
Charlotte, C., and will have 
its theme and Three 
half-day technical sessions will 
covering high-temperature drying, con- 
ventional lumber drying, and genera! 
wood moisture relations. Several topics 
under each category will 
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Pesults Division Interest 
Questionnaire Released 


Broad Division interest the part 
FPRS members was indicated 
recent survey the Executive Office 
which members were asked indi- 
cate their three major Division inter- 
sts order preference. date, 
per cent response the mem- 
has been received. 


The survey was made result 
request Division Chairmen the 
National Meeting Buffalo, 
that the executive office pre- 
pare suitable questionnaire 
the entire membership deter- 
mine their relative interest the So- 
questionnaire listed the Divisions 
with space provided indicate first, 
second and third choices. Comments 
were requested well job title and 
tally was made for first 
choices and indicated below. The 
replies indicated 
more than one interest but did not 
specify first, second and third choices. 


Chemical utilization 129 
Wood composition board 235 
Lumber manufacture 175 
Industry-education 


Comments returned with the ques- 
tionnaires indicated that there inter- 
cst among the membership for 15th 
Division cover the area Research 
Methods and Development. formed, 
this would horizontal Division 
similar Quality Control, Merchandis- 
ing, and Industry—Education, that 
would cut across many industries. 


Lists that indicate first choice and 
addresses persons interested 
Division have been compiled and made 
available Division chairmen. These 
lists are available other FPRS mem- 
bers upon request. 


visualized Division chairmen 
the FPRS Executive Board, these 
lists will serve source from which 
interest new Division membership 
source for developing tech- 
nical programs for the Society. Mem- 
bers who have not filled out prefer- 
card are invited notify the Na- 
Office, and will supplied with 
proper form. 


Photo Progress Report 


Monthly Growth the FPRS Office Building 


CLOSED-IN FOUNDATION with structural 
lumber donated Peshastin Lumber 
Box, Inc., shown above. Sub-flooring and 
flooring will constructed the structure 
shown. The donation 
Wash., firm represents $550 mill, kiln 
dried dimension lumber consisting head- 
ers, joists, sills, and plates and all framing 
lumber. Materials are being stored the 
basement. 


CREW WORKMEN assigned the 
FPRS Office Building are shown right. 
Builder Leo Jenness the figure furthest 
the right. 


Fund Tops $44,000 for FPRS 
Executive Office Building 


Total cash and 
pledges received for 
the FPRS Office 
Building ap- 
proaching $45,000, 
Berry, Chair- 
man the Execu- 
tive Office Build- 
ing 
ported recently. 

All regions have 
reached least 
per cent their assigned quota, Mr. 
Berry said, and four have passed the 
half-way mark with more than per 
cent their quota assigned. The 
South West Region has reached the 
largest percentage their quota, 94.1 
per cent the $8,000 assigned the 
beginning the fund drive. 


BERRY 


Material Donations 


The structural lumber donated 
Peshastin Lumber Box Inc., illus- 
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trated above the major material do- 


nation received recent weeks. 
Worth $550, the lumber was all kiln 
dried dimension stock. 


Major Contributors 


Major contributions recent weeks 
have been received from FPRS East- 
ern Canadian Section; Broyhill 
ture Co.; Morgan Lumber Sales Co.; 
Minn. Ontario Paper Co.; Engis 
Equipment Co.; Wentz Lumber 
Co.; and Valzetz Lumber Co. 

Other contributors were: 
Missoula White Pine Sash Co.; Vilas 
Furniture Co. Ltd.; Saskatchewan Tim- 
ber Board; Eugene Farley; West- 
ern Veneer Plywood Co.; 
Kalmich; Reisen Hardwood Lumber 
Co.; Jerome Richolson; Robert 
Protection Products Mfg. Co.; 
Black. 
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Eason 


Themes for elev- 
the technical 
sessions scheduled 
for the National 
Meeting Madi- 
son have been sub- 
mitted 
chairmen, 
Jeter Eason, 
chairman for the 
meeting. Some 
the Divisions will have two sessions 
this year, said, and this addition 
the general keynote session 
indication technological change 
the forest products industries and the 
attempt the Society meet new 
demands they arise. 


EASON 


This year the past major 
developments will featured 
and many cases attempt for- 
see future developments will made. 
Chairmen report confidence that au- 
thors and panel members will again 
contribute important research 
edge the anticipated 
guests expected attend the meeting. 


General Keynote Session 


“Insurance for the Future Through 
Forest Products Research” will the 
theme for the 1958 General Session, 
Kaufert, moderating chairman 
reports. Research the national spot 
light and every segment our econ- 
omy being forced re-evaluate and 
re-assess present positions 
for the future. The forest products 
industries must part this re- 
study and must prepare make ad- 
justments they are continue their 
position importance the national 
economy. 


One the major objectives the 
FPRS encourage and stimulate 
research. How well are accom- 
plishing this Are making 
headway and increasing the total in- 
vestment research compared 
competing industries are still 
the 1.0 per cent gross sales 
level reported 1954? What 
needed terms further research 
development provide the necessary 
insurance for the future the forest 
products industries? These are the 
questions that will discussed the 
General Session. 


Leaders represent the three broad 
forest products research groups will 
speak this session: one representa- 
tive from industry; one speaker from 
federal agencies; and one representing 
the forestry 
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Releases Advance Technical 


Chemical Utilization 


Pearl, program chairman for 
the Chemical Utilization Division re- 
ports that two technical sessions will 
held the National Meeting, one 
featuring symposium the theme 
Utilization 
Wednesday, June 25, and 
general session Thursday, June 
26. 

The Thursday session will deal with 
problems such as: utilization by- 
products from sulfite pulping and 
modified lignocellulose material. Each 
the two sessions will feature four 
papers and ample time for extensive 
discussion planned. 


Logging 

Technical sessions logging 
previous National Meetings have cov- 
ered developments already use, 
the results completed research 
studies. The 1958 technical session 
will attempt look into the future 
equipment developments, Sim- 
mons, session chairman reports. 
panel discussion use helicopters 
logging will featured. The dis- 
cussion will cover possible uses 
helicopters for transport 
products, and also their use recon- 
naissance, road location, and transpor- 
tation men, supplies, and equip- 
ment. 

Data will given cost and op- 
eration helicopters several pay 
load capacities and forecast future 
possibilities will discussed. Other 
topics will radio communications 
logging, and integrated utilization 
lake states hardwoods. 


MATER 


Lumber Manufacture 


Much headway has been made 
recent years cost reduction through 
the sawmill but the problem 
ducing costs the back end the 
mill, from the trimmer on, 
ceived little attention, Mater 
session chairman says. This fertile 
field for automation processes. 

connection with its main theme 
“Cost Reduction Lumber Han- 
one paper will sponsored 
jointly with the Packaging Division 
and will deal with the unit packaging 
lumber. 


SIMMONS 


Session Program 


Quality Control 


The use statistical methods 
quality control work requires that 
the wood industry capable un- 
derstanding and adapting present 
techniques conditions peculiar 
each plant. The 
this year will based bringing 
old and new information the 
tention those individuals who 
have need for statistical empirical 
quality control methodolgy. 

Barefoot, one the pro- 
chairmen, reports that train- 
ing session planned 
cover: organizational aspects mak- 
ing quality control effective; elemen- 
tary concepts the area statis- 
tical quality control; new applica- 
tions statistical methods indus- 
choice computing methods and 
machines for data analysis. presen- 
tation available machines and the 
the method associated 
with given machine planned 
bring all interested persons the 
advances modern computationa! 
work. 


Wood Composition Board 


Two sessions will held the 
Wood Composition Board Division 
this year, according Roberts, 
session chairman. One entirely devoted 
light the rapidly expanding 
the industry and its growing im- 
portance forest product will 
held Monday, June 23. panel dis- 
cussion made six people, two 
each from sales, production 
thorities that can answer questions 
raised the audience. Preservation 
particle board will covered 
separate paper. 

the softboard manufactur- 
ers are beginning produce boards 
the per cu. ft. density 
for structural purposes. appears 
that such boards may competi- 
tion with plywood and particle board 
some areas. This new development 
will covered paper and another 
will devoted hardboard, 
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types and uses, the second session 
Wednesday, June 25. Overall consid- 
eration being given having dis- 
play during both sessions represen- 
duced particle board and possibly lab- 
oratory experimental boards. 


Wood Drying 


Three basic research 
nature and four applied seasoning 
will given the Wood 
Drying technical session, Mc- 
Millen, program chairman, reports. 
The inclusion both fundamental 
and applied research considerations 
one technical session expected 
stir type discussion that will 
great benefit members and 
the industry. 

Permeability, factors associated with 
the collapse aspen during kiln dry- 
ing, and drying temperatures above 
212° will covered the basic 
research papers. the field applied 
research, two phases preliminary 
drying that ultimately may lower kiln 
drying cost will discussed. paper 
the air drying red oak will 
presented, and information 
benefits roofing oak air-drying piles 
will also discussed. Another topic 
will air circulation yard drying. 


Wood Finishing 


“New Developments the Ap- 
plication and Processing Wood 
Finishes” will the theme the 
Wood Finishing technical session 
the national meeting, according 
Thomas, session chairman. 
Two European developments will 
discussed, one the Steinemann ma- 
chine for flow-coat application 
lacquers, synthetics, and polyesters, 
and the second, method for cutting 
down and rubbing wood finishes 
that can mastered easily 
unskilled labor. 

Other topics discussed are: 
prefinished plywood with vinyl 
overlay; airless spray wood finish- 
ing materials; and the use stea- 
rated sandpaper the sanding 
finishing materials. 


Wood Preservation 


“Improving the Competitive Posi- 
tion Wood through 
will the theme the Wood 


Preservation session the national 
meeting, according Bishop, 
session chairman. Substitutes have 
taken some the markets away from 
the woodworking industries. many 
instances our competitors have over- 
sold their products. The buyer too 
often unduly influenced the silver 
tongue without knowing the advan- 
tages and disadvantages both prod- 
ucts they exist today. 

Wood products today may 


treated with variety chemicals 


Eastern Canadian and 


make the wood 
retardant, dimensionally stable, and 
resistant acid and alkali. Use 
particular treatment very often 
governed end use requirements and 
cost. Although the initial cost 
treated material more than that 
untreated material, one must consider 
the cost per year for the service life 
the product rather than the initial 
cost. The development wood pres- 
ervation up-grade the acceptance 
wood will discussed. 


Northeast Sections Join 


ASME Wood Industries Division for March 30- 


April Conference Syracuse 


VISIT the Hugh Baker Laboratory the State University New York College 
Forestry will main feature the joint meeting. 


Basic and applied wood research 
the theme conference, March 
April Syracuse, Y., sponsored 
jointly the FPRS Eastern Canadian 
Section, the Northeast Section, and the 
Wood Industries Division the 
American Society Mechanical Engi- 
neers. Headquarters will the Hotel 
Syracuse. 

Principal banquet speakers are James 
Landis, Pres., American Society 
Mechanical Engineers, and FPRS Pres. 
Kaufert, University Minnesota 
School Forestry. highlight the 
program will pictures and com- 
ments Russia’s Forest Industries, 
reported Col. Jenkins, Chief, 
Forest Products Laboratories Can- 
ada. Dean Shirley, State 
University College Forestry, 
address guests the official luncheon. 

The first the three technical ses- 
sions will sponsored the Eastern 
Canadian Section Monday morning. 
Degrace, Canadian Institute 
Timber Construction, will talk 
Jenkins will then present his talk 
Russia. Production Bond- 
wood” will the topic paper 
Chapman, Great Northern 
Woods. 

Monday afternoon set aside for 
the second technical session under the 
direction the Wood Industries Divi- 
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sion the American Society Me- 
chanical Engineers. New 
Sterbe, Skil Corp., and Hoyle, 
will speak Cir- 
cular Other speakers will 
announced 

Two panel discussions planned si- 
multaneously for Monday evening will 
deal with basic wood research, and 
troubleshooting gluing, respectively. 
Authors and titles are announced. 

The Northeast Section will sponsor 
the Tuesday morning technical session. 
Beech” the subject paper 
Christen Skaar, State College 
Forestry. Donald Watson, Mon- 
santo Chemical Co., will speak 
“Granuplast and 
Baker will discussed 
Eric Anderson, State College 
Forestry. 

visit the recently completed 
Hugh Baker Laboratory the New 
York State College Forestry Syra- 
cuse, will take place Tuesday after- 
noon. The Laboratory contains modern 
machinery and instruments for explor- 
ing the physical and chemical proper- 
ties wood increase the usefulness 
wood products man. Demonstra- 
tions equipment and techniques will 
feature the laboratory visit. 
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Located isthmus between 
two lakes and close three others, 
Madison, Wisconsin’s capitol, the site 
the FPRS 12th National Meeting, 
June 22-27, will offer many scenic, 
recreational, and educational experi- 
ences members and guests the 
meeting. 

Meeting headquarters the Hotel 
Loraine, just off Madison’s Capitol 
Square the center the city and 
business district, only short dis- 
tance from all points interest around 
town and will provide good base 
operations for tours and excursions. 
Additional facilities for the meeting 
will provided the Park Hotel, 
located the Square, and the Edge- 
water Hotel, the shore Madison’s 
largest lake, Mendota. 
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MEETING HEADQUARTERS for the 12th 


Madison Area Attractions See Meeting 


AERIAL VIEW the city Madison, showing the capital dome with Lake Monona the foreground 


and Lake Mendota the background. 


University Wisconsin Madison 


Madison, the south central sec- 
tion the state, houses the Univer- 
sity Wisconsin, with on-campus 
enrollment more than 15,000 stu- 
dents. Seven blocks from the Capitol 
the end State street, the 2,000- 
acre campus begins and extends three 
miles along the southern shore Lake 
Mendota. Boating and swimming fa- 
cilities are available the university 
shoreline, well points along 
Lake Monona and Lake Wingra the 
south. 

Before the advent the white man, 
the Winnebago Indians lived the 
region, and many mounds which they 
built during the Stone Age are still 
evidence the university campus and 
several parks and near Madison. 


The city, with present population 
130,000, was established the State 
Capitol 1836, and derived its 
from President James Madison. 


The center the city dominated 
the white granite Capitol build- 
ing designed the Italian 
style. Situated 14-acre park, 
surrounded the main business 
comprised modern retail establish- 
ments and restaurants, theaters, and 
office buildings. The dome the cap 
itol the third largest the 
and overlooks five Jakes, the threc 
nearby ones and Lakes Kegonsa 
Waubesa. Tours the capitol build. 
ing are held daily. 


County, state, and national govern- 
ment activities are centered Mad- 
ison. The Forest Products Labora 
tory, which will visited meeting 
registrants, important attraction 
the city. The United State Armed 
Forces Institute has its headquarters 


ADDITIONAL MEETING ROOMS will 


provided the Edgewater Hotel, withi 
walking distance from the Loraine Hotel. 
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National Meeting will the Loraine Hotel. 


seen aerial view 


with the football stadium the foreground. 


correspondence students the 
armed forces throughout the world. 

Madison’s municipal airport, Truax 
provides regular service Chi- 
cago, New York, and the West Coast. 
Railroads serving Madison include the 
Chicago, Milwaukee, St. Paul Pa- 
cific, the Chicago and Northwestern, 
and the Illinois Central. 


Recreational Facilities 


Numerous parks provide swimming, 
boating, and picnicking facilities. Reg- 
ular cruises are held Lake Mendota. 
The State Historical Society, block 
from the university campus, has mu- 
seum with exhibits 
pioneer days, industry, agriculture, 
painting, and early Wisconsin history. 

One the outstanding areas the 
city the University Arboretum, three 
miles from the university, across Lake 
Wingra from Vilas Park. contains 
over 1,200 acres plants, shrubs, wild 
flowers and trees native Wisconsin. 
Restoration its original state has 
brought back migratory game, woods 
and upland birds, and many small ani- 
mals. 

Dining facilities and around 
Madison are many and varied. The 
Hoffman House, Simon House, and 
Rhody’s Steak House are just few 
the many places that serve outstanding 
food. Nob Hill, located the high- 
point around Madison, provides 
view the city and Lake Monona. 
fine smorgasbord can had the 
Swiss Chalet, Stoughton, nine miles 
irom Madison. interesting place 
for gourmet food the Pendarvis 
House, which specializes Cornish 
reservation only, and located 
Mineral Point, about miles from 
Madison. 


Sights Around Town 


casual drive around 
areas will reveal number 
homes designed architect Frank 
Wright, and the 
nowned Unitarian Society church 


University Bay Drive provides tour 
the building. 
Around Wisconsin 


Frank Lloyd 
school architecture Spring Green, 


THE UNITARIAN CHURCH Madison, 
designed Frank Lloyd Wright. 


FINE EXAMPLE old Norse architec- 

ture preserved the settlement Little 

Norway about miles from Madison. 
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the many lakes and parks. 


miles west Madison, open 
visitors and tour the buildings 
available. The nearby Tower Hill State 
Park, overlooking the Wisconsin 
River, the site early Wis- 
consin center lead shot manufactur- 
ing. 

Twenty five miles the southwest 
Madison, display stalagmites, 
stalactites, and other limestone forma- 
tions can seen the Cave the 
Mounds, which contains eighteen 
rooms two levels. Blue Mounds 
village that contains col- 
lection antiques illustrating the early 
life Norse settlers. The original 
cabins built 1856 have been pre- 
served. 


Vacationland 


Heading northward for miles, 
visitor will find the state experimen- 
tal game and fur farm with large 
exhibit native Wisconsin birds and 
animals. the same direction Devils 
Lake State Park, situated outstand- 
ing mountain scenery Wisconsin. 
Further Northwest the nationally 


ONE THE MANY fine sights 
seen Wisconsin Dells, miles from 
Madison. 
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THE UNIVERSITY WISCONSIN TYPICAL BEACH scene found and around Madison 
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DEVILS LAKE seen from one the high poi 


nts the State Park. EXPEDITION typical northern Wisconsin, 


Swimming, picnicking and boating facilities are available this known fisherman's paradise. 


scenic preserve. 


famous Wisconsin Dells, where ero- 
sion has carved formations igneous 
rock into mile rocky gorge 
through which flows the Wisconsin 
River. During the Spring and Summer, 
boat trips through the gorge are held 
the upper and lower dells that in- 
clude canyon landings, and moonlight 
excursions Indian ceremonies. 


sin Conservation Department says, 
admirable conspiracy Nature has 
given Wisconsin scenic beauty, colorful 
historic background, and endless op- 
portunities for all outdoor sports 
fection man has ever found. Our 
8,676 sparkling lakes and 8,349 miles 
trout streams provide paradise for 
fishermen. Beautiful scenery, relaxing 
travel, swimming, golf, sailing, canoe- 
ing, horseback riding photography 

what takes for vacation 
satisfaction.” 


Forty Attend Firs 


OFFICERS ELECTED the Nov. meeting are Schom- PROGRAM PARTICIPANTS were Marra, who spoke 


burg, chairman; Fritz, vice-chairman; and Mueller, secre- 
FPRS President Kaufert far right complimented the 
Section its fine start his speech during the meeting. 
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Pacific Northwest Officers Elected 


INCOMING AND OUTGOING officers the Pacific Northwest Section meeting 
Jan. 20, which officers were elected. Left right are: Wellwood, past chairman; 
Francis, past treasurer and present secretary; Earl McCarthy, present and past mem- 
bership chairman; Clark, present treasurer; Fiskin, trustee; Northcott, vice 
chairman, and West, trustee. Not shown John Syme, past vice chairman and 
present chairman. 


Rocky 


Gluing and Finger Jointing. 
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Board—Products and Harry Troxell, who 
spoke wood waste; Joy, who described his major prod- 
ucts; and Bader, who dealt with the subject Electronic Edge 


Mountain Section Meeting 


Progress Wood 


“Research and Development 
Wood Utilization” was the theme 
the Section 
Meeting, Dec. 5—6, 1957, attended 
persons Daytona Beach, 
Chappelle, Cordele Research 
Center reported recently. Headquar- 
ters was the Casa Linda Hotel. 

Election results were announced 
the brief business meeting held Thurs- 
day evening, Dec. New officers for 
1958 are: Gus Jacobson, Soderhamn 
Machine Mfg. Co., chairman; Dr. John 
Hill, Alabama Polytechnic Institute, 
vice-chairman; and Ralph Peter, 
Athens—Macon Research Center, sec- 
Trustees are: Bruce 
Anderson; McConnel, Coosa 
Charcoal Co.; Raymond Osborne; 
and Turner, Cordele Sash, Door 
Lumber Co. 

“Furniture 
subject the first paper Friday 
morning, presented Fount Rion, 
Florida Furniture Industries. Research 
wood utilization has made pos- 
sible for the furniture industry use 
low quality wood and still maintain 
even advance the aesthetic and utility 
values the product, Mr. Rion said. 

Waste Utilization” 
morning technical The min- 
imum size sawmill that could eco- 
nomically bark and chip was discussed. 
was estimated Mr. Jacobson that 
daily capacity mill can support 
debarker, and 12M mill can main- 
tain debarker and chipper. The use 
for the purchase, determination 
freight rates, and utilization wood 
chips was discussed. 


DURING VISIT the Bryant Workshop 


Utilization Discussed Meeting 


Panel moderator was Charles 
Cline, Editor, Pulpwood Production 
and Saw Mill Logging. Panel partici- 
pants were: Gus Jacobson, Soderhamn 
Machine Mfg. Co.; Thomas Baker, St. 
Regis Paper Co.; Curtis Gentry, Inter- 
national Paper Co.; Courtney, 
Buckeye Cellulose Co.; and 
Smith, Southeastern For. Exp. Sta. 

trip the Paul Bryant Early 
American Furniture Co. followed. 
With working force made entirely 
retired disabled workers, Mr. 
Bryant has discarded the production 
line and uses hand craft methods 
the past. varnish, shellac lacquer 
used for finishing, but the wood 
aged with penetrant that sinks below 
the surface and speeds coloration 
usually acquired with the passage 
time. 

“Progress Wood Utilization 
the Lumber Industry” was discussed 
Knox, Knox Corp., the after- 
noon technical session. radical de- 
cline the use wood house- 
building has occurred the past dec- 
ade, Mr. Knox pointed out. Houses 
are being built closer and closer the 
ground, said, which results 
increased need for preservative treat- 
ment combat insect 
pests. 

The increased importance hard- 
wood pulp was stressed Rinde, 
Brunswick Pulp and Paper Co., and 
Korstian, Rome Kraft Co. Both 
speakers dealt with the subject 
tical Experience Growth and Uti- 
lization Hardwood versus Pine for 
The role the Forest Products 
Laboratory wood utilization research 
was covered Smith, South- 


near Daytona Beach are r.: Rufus 


Page, outgoing chairman; Paul Bryant, owner the workshop; Gus Jacobson, incoming 
chairman; and Dr. John Hill, incoming vice-chairman. 
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eastern For. Exp. Sta. talk 
Wood 

general outline the history 
the preserving industry, methods, 
chemicals use, and seasoning meth- 
ods prior preservation was outlined 
Vaughan, Southern Wood 
Preserving Co. Osborne, Amer- 
ican Wood Preservers Institute, gave 
slide lecture new techniques 
building. stressed the proper use 
preserved wood house construction. 


practical experience growth 
tion hardwood compared pine for 
pulp. 


WOOD RESEARCH" was 
discussed Smith, Southeastern 
Forest Experiment Station. 


VAUGHAN, Southern Wood Preserva- 
tion Co., gave talk practical aspects 
wood preservation. 


FLORIDA was the topic 
Commerce, given the banquet. 
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LINDE and Korstian discussed 


More than eighty three firms have 
reserved space the American Wood- 
working Machinery and Equipment 
Show held May 13-17, Win- 
C., the first show 
this magnitude four years. 

The nationwide show sponsored 
the Woodworking Machinery Mfgs. 
Assoc., Philadelphia, organ- 
ization that includes the majority 
American machinery firms producing 
for the wood industry, and the South- 
ern Furniture Mfgs. Assoc., High- 
point, The latter organization 
represents the largest regional group 
United States. 

The previous nationwide show 
this kind was sponsored Hiller and 
Stuart, Inc., May 1954, the Civic 
Auditorium Grand Rapids, Mich. 
The show was held concurrently with 
the FPRS eighth annual meeting the 
Pantlind Hotel. Approximately 4,000 
wood industry executives viewed the 
101 company displays. Over ma- 
chines were shown actual operation. 


Carolinas-Chesapeake Section Plans 
Meet During Show 


special meeting the Carolinas— 
Chesapeake Section scheduled dur- 
ing the show co- 
operation with the Southern Furniture 
Manufacturers Wood Machinery show. 
believed that many FPRS mem- 
bers, both from the Carolinas—Chesa- 
peake Section and from other parts 
the United States and Canada, who are 
interested machinery and 
equipment developments will attend 
the five-day show. 


Machinery, Equipment and 
Materials Exhibitors 
the Show 


Armstrong Machine Works, Three Riv- 
ers, Mich. Steam humidification equip- 
ment. 

Auto-Nailer Co., Atlanta, Ga. Automatic 
nailing machinery. 

The Bahnson Co., Winston-Salem, 
Humidification equipment. 

The Bell Machine Co., Oshkosh, Wis. 
Electronic gluers. 

The Bellows Co., Akron, Ohio. Airpower 
devices. 

The Black Brothers Co., Inc., Mendota, 
Glue spreading, mixing, and press- 
ing equipment. 


Black Bros. Roller Coater 


Co., Toledo, Ohio. Band 
saws. 

Bradley Son Co., Bridgeport, 
Conn. 

Buss Machine Works, Holland, Mich. 
Planers. 


Buss’ Single Surfacer 


Clark Industrial Truck Sales Service 
Inc., Greensboro, Fork lift trucks 
and material handling. 

Cleworth Publishing Co., Inc. Cos Cob, 
Conn. Industrial woodworking magazine. 

Commander Manufacturing Co., Chicago, 
Ill. 

Curtis Machine Div. The Carborundum 
Co., Jamestown, Sanding ma- 
chines. 

Dependable Machine Co., Inc., Greens- 
boro, 

DeWalt Division, American Machine 
Foundry Co., Lancaster, Pa. Radial arm 
rip saw, cutoff-saw and shaper ma- 
chines. 

The Diehl Machine Works, Inc., 
Wabash, Ind. Rip saws, moulders, ve- 
neer splicers and processing machin- 


Diehl Moulder 


Alexander Dodds Co., Grand Rapids, 
Mich. 

Ekstrom, Carlson Co., Rockford, 
Routers and rip saws. 

The Enterprise Co., Columbiana, Ohio. 
Completely engineered saw mills and 
components; planers, mortisers, shap- 
ers, and jointers. 

Fay Egan Co., Cincinnati, Ohio. 
Planer—Matcher—moulder. 

Fjellman American, Inc., Joliet, Ill. Hy- 
draulic presses and particle board 
process. 

Furniture Makers Supply Co., Lexington, 


General Equipment Inc., Statesville, 

Handy Mfg. Co., Chicago, All types 
presses and clamps. 

Hawker Mfg. Co., Div. The East Dayton 
Tool Die Co., Dayton, Ohio. Dowel 
machinery. 

Hoe Co., Inc., High Point, 
Carbide saws, bits, cutterheads and 
tools 

Irvington Machine Works, Portland, Ore. 

Industron Corp., Newton Highlands, 
Mass. Electronic heating equipment. 


Kennametal, Ine. 


Kennametal, Inc., Latrobe, Pa. Carbide 
bits, knives, tips and tools. 

Corp., Sheboygan Falls, Wis. 
Double end trim saw. 

Air operated clamping machinery. 

Lemmon Snoap, Grand Rapids, Mich. 
Carbide saws and tools. 

Service Corp., Rock- 
ford, Ill. Greenlee machines for shap- 
ing, planing, tenoning, mortising, bor- 
ing, and sawing. Mattison moulders, 
rip saws, lathes and sanders. 


Mattison model 276 moulder. 


Greenlee Dowel Borer 


Machine Co., Minne- 
apolis, Minn. Cut off saws, rip saws 
tenoners, veneer and plywood sizers 
and jointers and resaws. 

Mill Equipment Inc., Seattle, Wash. 

Moak Machine Tool Co., Port Huron, 
Mich. Band saws, shapers, 
and jointers. 
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ing Machinery Show, May 13-17 


Nash Co., Inc., Milwaukee, Wis. 
Sanding machines 

National Starch Products, Inc. New 
York, Adhesives and particle 
board. 

Newman Machine Co., Inc., Greensboro, 
Saws, planers, and matchers. 

Nordson Corp., Amherst, Ohio. 

Northfield Foundry Machine Co., 
Northfield, Minn. Saws, surfacers, shap- 
ers, jointers and mortisers. 

Oakley Co., Inc. Bristol, Tenn. 
Sanders. 

Oliver Machinery Co., Grand Rapids, 
Mich. Shapers, planers and saws. 


Onsrud portable router 


Onsrud Machine Works, Inc., Chicago, 
Ill. Routers, shapers, cutters, 
able tools. 

Porter Machinery Co., Grand Rap- 
ids, Saws. 

Powermatic Machine Co., McMinnville, 
Tenn. Band saws, planers, jointers, 
mortisers and tenoners. 

Powers Wire Products Co., Detroit, 
Mich. Air staplers. 

Radial Cutter Mfg. Corp., Elizabeth, 
Carbide saws and tools. 

Raybond Electronics, Inc., Newton High- 
lands, Mass. High frequency heating 
equipment. 

Rees Burner Blow Pipe Co., Memphis, 
Tenn. Wood waste disposal units. 
Reiss Mfg. Corp., New York, 

Furniture hardware. 

Richardson Co, Sheboygan Falls, 
Wis. Automatic shapers. 

Rockwell Mfg. Co., Delta Power Tool 
Div., Pittsburgh, Pa. Power tools. 

Root Co., York, Pa. Multiple 
borers. 


Root Multiple Borer 


senco Products, Inc., Cincinnati, Ohio. 
Staplers 

Div. Illinois Tool Works, 
Elgin, Ill. Fasteners. 

sheboygan Machine Co., Sheboygan, Wis. 

simonds Saw Steel Co., Fitchburg, 
Mass. Complete line saws, knives 
and files, including carbide-tipped. 

Smith Machine Co., Smithville, 
Drum sanders. 


Solem Machine Co., Rockford, Ill. Ve- 
neer clippers, presses, lathes, jointers 
and sanders. 


Simonds Saw and Steel Co. 


Spee-Flow Co., Houston, Texas. Finishing 
equipment. 

Spotnails, Inc., Evanston, Ill. Pneumatic 
nailing equipment. 

Stetson—Ross Machine Co., Inc., Seattle, 
Wash. Moulder—matcher. 

Sundstrand Prod- 
ucts, Johnson’s Wax Co., Rockford, 
Ill. Sanders. 

The Tannewitz Works, Grand Rapids, 
Band saws. 

James Taylor Mfg. Co., Poughkeepsie, 
Clamping equipment. 
Timesaver, Minneapolis, 

Wide belt sanders. 

Tri-State Machinery Co., Dallas, Texas. 
Finger-jointing equipment. 

The Union Tool Corp., Warsaw, Ind. 
Finger-jointing equipment. 

United Shoe Machinery Corp., Boston, 
Mass. Automatic tackers, nailers, screw- 
driving equipment. 

Victory Carbide Saw Tool Co., Inc., 
Chicago, Carbide saws, bits, knives 
and tools. 

Virginia Machine Tool Co., Bassett, Va. 
Bits. 

Walters Mfg. Co., Chicago, 

The Wapakoneta Machine Co, Wapa- 
koneta, Ohio. Knives and tools. 

Baxter Whitney Sons Co., Greens- 
boro, Surfacers, planers, shapers, 
mortisers, saws 

Wood Wood Products, Chicago, 
Wood and Wood Products magazine. 

Woods Machine Co., Boston, Mass. 
Planers, matchers, and arbor motors. 
Wood Working Digest, Wheaton, III. 

Woodworking Digest magazine. 
and Miles Co., Greensboro, 


Minn. 


Machine Co., Beloit, 
Wis. Sanders, planers, 
saws, tip saws and surfacers. 


Yates—American S-800 8-drum double- 
deck sander 
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NLMA $1,250,000-a-Year 
Program for Wood 
Merchandising Being Prepared 


special NLMA Wood Promotion 
Planning Committee approved ground 
tules for proposed $1,250,000-a- 
year national wood merchandising pro- 
gram recent meeting Tucson, 
Ariz. The objective the program 
according the committee would 
create nationally atmosphere 
which NLMA’s regional associations 
and their members can better compete 
against competitive 


Headed Willard Constans, 
Ralph Smith Lumber Co., Ander- 
son, Calif., the committee approved the 
selection Van Sant, Dugdale and 
Co., Baltimore advertising agency, 
present the program segments the 
lumber industry March the 
NLMA Nov. 1957 annual meeting, 
$25,000 was appropriated 
board directors for 
tion. Most NLMA’s federated asso- 
ciations are expected vote the 
program April 15. 

The program would provide for: 
builders, architects, engineers and 
school officials; other advertising 
opinion-molding publications; “‘ed- 
building code and fire insur- 
ance officials the many uses and 
advantages lumber and wood prod- 
ucts expanding public 
lations activities include preparation 
text books, technical and promo- 
tional literature, films, trade and prod- 
uct publicity; and encouraging high 
school and college students follow 
careers the technical sciences related 
the use wood. 


Increased Mechanization Logging 
Predicted LeTourneau Official 


Future equipment developments for 
logging were discussed Evan- 
gelist, LeTourneau, Inc., the 
15th annual Truck Loggers Conven- 
tion, Jan. 15, Vancouver, 
his speech for Cheaper 
Mr. Evangelist said the log- 
ging industry was along the road 
using big machines the job 


predicted that loggers will 
larger loading devices and transporters 
order handle more units per man- 
hour; that harvesters would 
oped for the larger trees the North- 
west, addition harvesters for 
pulp-logging the Southeast; and 
that methods would discovered 
the haulage waste. The 
first step here, said, will probably 
the conversion logs into semi- 
finished products while still 
forest. 
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BUSINESS NOTES 


Lumber and Wood 
Product Profits 


Profits after taxes corporations 
engaged the manufacture lumber 
and wood products (except furniture) 
were per cent below the 1956 level 
during the first nine months 1957, 
according Federal Trade-Securities 
and Exchange Commission report. The 
after-taxes profits lumber and wood 
product corporations amounted $94 
million during the first three quarters 
1957, compared with $191 million 
year earlier. 

NLMA Lumber Letter, Jan 1958 


Lumber Production, Stocks, 
Sales—Nov. 1957 


Lumber production totaled 2,493,- 
000,000 bd. ft. Nov. per cent 
below Oct. and down per cent from 
Nov. 1956. Nov. shipments were one 
per cent less than production; new 
orders were five per cent below out- 
put. Production totaled 31,199,000,000 
bd. ft. for the first months 1957, 
per cent less than the same period 
1956. Shipments and new orders 
for the first months 1957 were 
eight per cent less than 1956. Un- 
filled orders declined six per cent dur- 
ing Nov. and were two per cent below 
the Nov. 1956 level. Gross mill stocks 
Nov. were 9,602,000,000 ft. 

The bd. ft. volume retail 
sales Nov. estimated per 
cent below Oct. but about the same 
Nov. 1956. Retail lumber stocks de- 
clined one per cent Nov. esti- 
bd. ft. Nov. 
30—the same level the previous 
year. 

NLMA Lumber Letter, Jan 17, 1958 


New Construction Outlays 
—1957 


Department 
analysis the year’s construction 
showed outlays for new private hous- 
ing $12.2 billion, per cent 
than 1956. The decline from 1956 
narrowed from per cent the first 
half 1957 per cent the third 
quarter and five per cent the last 
three months the year. This im- 
provement was attributed easing 
the mortgage money market and 
apartment building. 

NLMA Lumber Letter, Jan 10, 1958 


Housing 


Housing totals for 1957 show that 
private construction accounted for 
989,700 units, below the million mark 
for the first time since 1949, and off 
per cent from 1956. The 1957 figure 
included fewer single-family homes 
but more apartment units than 1956. 
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Seventy per cent all private housing 
was financed with non-government- 
backed loans, compared with per 
cent 1956. 

Public housing starts totaled 49,500, 
more than double the number 1956, 
and was the largest public housing 
figure five years. The increase was 
mainly starts Capehart military 


housing units. 
NLMA Lumber Letter, Jan. 17, 1958. 


Western Pine Region Lumber 
Products—1957 


preliminary estimate lumber 
production during the fourth quarter 
1957 1,720 million feet, down 
12.9 per cent from the fourth quarter 
1956. The cut for all 1957 was 
about 7,504 million, 12.3 per cent be- 
low the 8,553 million 1956. 

The estimated 1,693 million shipped 
the fourth quarter was off 10.4 per 
cent, but the year’s 7,556 million was 
only 8.5 per cent below the 1956 total. 
Stocks 2,050 million feet the end 
1957 were only million from 
the beginning the quarter and were 
million below stocks the end 
1956. 

This report covers all ten the 
commercial species produced 
Western Pine region, with pines ac- 
counting for about per cent the 


regional production. 


Released the Western Pine Assoc. 
Dec. 31, 1957. 


FORECAST 


The following based the BDSA An- 
nual Survey Major Industries, Jan. 13, 1958. 


Lumber Industry 


somewhat better year expected 
1958, provided current construction 
plans, particularly new housing, ma- 
terialize. residential construction 
reaches level 1.1 million houses, 
lumber production may reach 36.0 bil- 
lion bd. ft. Production 1957 was 
around billion bd. ft. against 
37.5 billion 1956. 


Hardwood Plywood 


downward trend expected 
continue through 1958. Shipments 
domestic hardwood plywood 1957 
amounted approximately 780 mil- 
lion sq. ft., compared with 886 million 
1956 and 934 million 1955. 


Softwood Plywood Industry 


The industry expected establish 
its twelfth consecutive production rec- 
ord 1958, with output ap- 
proximately 5,900 million sq. ft., 
increase more than per cent above 
the 1957 level. expansion pro- 
duction facilities Weak 
prices which persisted throughout 1957 
are expected improve. 


Construction 


Outlays 1958 are expected total 
$49.6 billion, five per cent more 
than the record expenditure $47.2 
billion estimated for 1957. Expansion 
expected mostly residential build- 
ing, private and public, and high- 
way work. 

Private expenditures for new hous- 
ing are expected contribute more 
the boost than public, rising $1.4 bil- 
lion $34.7 compared with bil- 
lion increase $14.9 billion for pub- 


Pulp, Paper and Boord 


Production paper and board 
expected reach record high 
about 31.5 million tons, from 
per cent greater than 1957. 
Wood pulp consumption will parallel 
the trend paper and board output, 
and domestic pulp production ex- 
pected maintain its relative position 
the market. 


Containers 


Corrugated and solid fiber portion 
the container industry expects 
slight rise the shipment total 97.6 
billion sq. ft. 


Particle Board Conference Held 
Timber Engineering Co. 


conference featuring production, 
markets, equipment, and economics 
the particle board industry, held Dec. 
9-10, 1957, Washington, C., 
under the sponsorship Timber Engi- 
neering Co., marked the third year 
special studies and surveys wood 
residue utilization techniques Europe 
and America the NLMA laboratory. 

The study was sponsored coopera- 
ber, particle board, and wood-using in- 
dustries Europe and this country. 
confidential report TECO wood 
utilization specialists was issued the 
clients during the first sessions. 
Open forums clients 
guests representing foreign and domes- 
tic firms and equipment manufacturers 
were featured the second day. 

Attending the conference were sev- 
enty-five clients, their representatives. 
process engineers, and producers 
equipment and chemicals used man- 
particle board. Displays 
wood particle board samples produced 
the United States, Canada, and 
Europe were shown addition up- 
to-date equipment 
processes used particle board 
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EIGHT-FOOT-WIDE panel scheduled for 
production new Ply- 
Veneer production line. 


Eight-Foot-Wide Ply-Veneer Panels 

new 46,000 sq. ft. addition 
Weyerhaeuser’s plant 
Springfield, Ore., scheduled start 
production panel 
stock late March, was announced 
recently Kronenberg, manager 
the Springfield Branch. The ex- 
panded capacity will double pres- 
ent production and also double the 
width the panel stock. 

new machine designed under the 
direction Cyrus Clapp, project en- 
gineer, will produce panels eight 
foot widths and any convient length. 
The panels will have kraft overlaid 
veneer with the grain direction run- 
ning either way. reported that the 
kraft-overlaid veneer used for pack- 
aging, container material, luggage, and 
furniture and toy component. 

Pauley, Special Products Divi- 
sion manager, indicated that the new 
plant addition would provide greatly 
expanded production floor space and 
enlarged loading and shipping area. 
The eight-foot panels will available 
standard sizes and special order 
cut-to-size dimensions. 

Ply—Veneer consists single sheet 
Douglas-fir veneer overlaid each 
face with kraft linerboard bonded 
cross-grain the veneer core. The 
product manufactured nine basic 
standard constructions ranging 
veneer thickness from 1/10 inch 
3/16 inch. Specialty constructions fea- 
turing aluminum foil, white-one-side 
and overseas facings have recently been 
added the line. 


AERIAL VIEW the Ply-Veneer and 
plywood Weyerhaeuser plant Springfield. 
One indicates the new addition Ply- 
Veneer plant; the present Ply-Veneer 


and the plywood and veneer 
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PLANS FOR NEW MACHINE produce 
eight-foot-wide panels are studied by: 
r.) Cyrus Clapp, project engineer; 
Miller, Special Products Division Sales Man- 
ager, and Pauley, Special Products 
Division Manager. 


Wood Adhesives Studied 
New ASTM Subcommittee 
April U.S.F.P.L. Meeting 


new subcommittee study wood 
adhesives was set Committee 
D-14 the American Society for 
Testing Materials Nov. 1957 
meeting, and will have its second 
meeting April the Forest 
Products Laboratory, Blomquist, 
chairman Committee D-14, an- 
nounced recently. its first session, 
the subcommittee reviewed problems 
recognition and classification the 
products and properties wood adhe- 
sives that should covered. 

Three distinct areas performance 
characteristics were discussed: the con- 
struction for which the adhesive 
used, the durability requirements 
based exposure, and working prop- 
erties anticipated the manner 
which the adhesive used. 
practice for sampling adhesives was 
proposed for committee attention and 
comment. 

Persons interested the second 
meeting should write John Lamb, 


New Regional Office Established 
Forest History Foundation 


regional officer for the eastern 
and southern United States and Can- 
ada has been established the Forest 
History Foundation, national educa- 
tional organization, Dr. Theodore 
Blegen, president the Foundation 
announced recently. The organization 
has its headquarters St. Paul, Minn. 

the field office will headed 
Charles Bonsted, who was pre- 
viously manager the New York City 
news bureau American Forest Prod- 
ucts Industries, Inc. Mr. Bonsted will 
organize and direct the work coor- 
dinating regional committees the 
Foundation collect, preserve, and 
study records the history North 
American forests 
groups. 
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FPRS Salutes 


Men Contributing Time and 


Efforts for Furtherance the 
Society and Wood Industry. 


Joseph Allegret- 
Arranging for 
hotel and 
commodations for 
the anticipated 1,000 
participants 
12th National Meet- 
ing Madison, and 
arranging 
adequate size meet- 

large job that Mr. 
Allegretti must administer chairman 
the local arrangements committee for 
the meeting. must also supervise 101 
details that will long way making 
the meeting comfortable and profitable 
one for registrants. 

Mr. Allegretti ably suited for the 
big job. has held many organizational 
positions FPRS. past national 
chairman the Section Officers Advisory 
Committee, past chairman the Mid- 
West Section, and has also served vice- 
chairman and secretary the Section. 
was one those who helped organ- 
ize the Upper Mississippi Valley Section. 

Director product development and 
market research Masonite Corp., Chi- 
cago, Mr. Allegretti holds fores- 
try from the University Idaho. was 
associated with the Moss Co., Sig- 
nal Corps Radar Laboratory, Northern 
Aeronautical Corp., and Twin Cities Test- 
ing and Engineering Laboratory before 
joining Masonite 1947. 


Howard Olson 
Transporting the es- 
timated 600 guests 
the Official Party 
and Banquet and 
the Maple 
Bluff Country Club 
respon- 
sibilities for the 

12th National Meet- 
member the local arrangements 
committee, will aid Mr. Allegretti 
the many details necessary for success- 
ful meeting. 

Mr. Olson president and general 
manager Timber Products Chemical 
Co., firm that formulates pentachloro- 
phenol and distributes the wood 
preserving and millwork industries for 
Reichhold Chemical Co. Before his pres- 
ent appointment was associated with 
Chapman Chemical Co. regional sales 
manager for years. 


Raymond Chase 
—Making 
transportation or- 
ganized for the nu- 
merous 
sions registrants 
during the National 
Meeting, among 
which will 
ladies and family 
trips, Mr. 
major responsibility. 


CHASE 


Mr. Chase suited aid Mr. Allegretti 
other local arrangement matters. During 
World War Mr. Chase served aide 
General Raymond Wheeler, command- 
ing general the India-Burma theater 
war. 
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Mr. Chase manager Sales Engi- 
neering for Masonite Corp., and has held 
the post since September 1956. served 
dealer salesman and assistant manager 
sales engineering before his present 
architectural engineering from Washing- 
ton State College. member 
Sigma fraternity, Technical Commit- 
tee the Hardboard Association, ASTM, 
and NEMA. 


Bagasse Used for 
Structural Board and Other 
Products Cuban Firm 


Bagasse, the haylike fiber left over 
from sugar cane after the syrup has 
been extracted, the raw material that 
board Cuban Bagasse Products, SA, 
Cuba. John Shattuck, organizer the 
firm, thinks that the product can 
priced competitively with plywood and 
lumber Cuban and Central Ameri- 
can markets according recent re- 
port WEEK. 

The firm completing new plant 
produce the board, and will use 
dry process new the bagasse field 
but related the production par- 
ticle board from wood chips. Bagasse 
board has good strength and nail-hold- 
ing qualities, and, thicknesses 
in. 114 said that can 
substitute for plywood and ordinary 
pine lumber construction work. 

Upon completion, the plant will use 
about tons dried bagasse daily 
and produce over 50,000 board feet 
product. Shattuck believes that the 
plant produces quality similar that 
now produced their pilot plant, the 
product can competitive price and 
quality with United States made mate- 
rials. 

The pilot plant now uses 114 tons 
bagasse per day and turns out 
ft. ft. board that sells for 28¢ 
bd. ft. the Cuban market. Oper- 
ators the plant have been able 
vary the density the board from 
grade resembling balsa wood 
pound per cu. ft. board that heavy 
mahogany oak. The denser board 
takes furniture-grade finish after 
planing and sanding. 

Wet bagasse from the mill stacked 
under tarpaulins for six months, and 
the heat from fermentation the 
sugar residue dries the bagasse. The 
fermentation consumes the sugar and 
some the pith with weight loss 
about per cent, which does not 
damage the fibers. 

The fibers are blown through screens 
and drying oven, and then are mixed 
with urea-formaldehyde resin, wax, 
catalyst, and whatever fire, insect, 
mold inhibiters are specified for the 
end use. Automatically, the mixture 
measured out ft. ft. mov- 
ing trays which are stacked high 
the press. Pressure and heat con- 
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minutes. 

About seven 
paper mills started other companies 
exist around the world. the S., 
Louisiana the largest source ba- 
gasse, producing about million tons 
per year. 


Fire Study May Important 
Paint and Finishes Industry 


study concerned with analyzing 
the mechanisms potential chemical 
inhibitors and their effects upon the 
burning rates liquids, solids, and 
gaseous fuels that may prove use 
paints and finishes currently prog- 
ress the Stanford Research Institute, 
Menlo Park, Calif., according re- 
port their publication Research for 

Results the work accomplished 
suggest that inhibiting properties 
halogen compounds make them prom- 
ising effective materials for fire ex- 
tinguishers. reported that they may 
also prove useful for incorporation 
fire retardants various types 
paints and finishes. 

Halogen compounds containing 
dine bromine break down the 
high temperatures prevailing flames 
and release free bromine 
atoms. chain reaction, these atoms 
combine successively with several rad- 
icals (highly reactive chemical frag- 
ments) the flame that are essential 
the combustion process, which re- 
sults flame inhibition and ultimate 
extinguishment. The regeneration 
free bromine iodine atoms, after 
each step the reaction, permits this 
multiple function elim- 
and enables small amount 
the iodine bromine compound 
long way toward inhibiting fire. 

Another approach taken the Insti- 
tute involves model systems the 
essential conditions characteristic 
the spread fire forest well 
over liquid surface, through 
combustible gas mixture. 


Central Laboratory Opened 
Corp. 


The Georgia—Pacific Corp, central 
research laboratory began operations 
about January 1958, Hillsboro, 
Ore., near Portland, according 
James Buckley, vice president 
charge development and research. 

Intended for the development 
new products and chemicals from 
wood fibers, the laboratory housed 
leased building that was formerly 
laboratory for the Aluminum Co. 
America. Research will under the 
direction Dr. Robert Hess, re- 
cently named Director Research for 
the Georgia—Pacific Corp. 


New Tying Machine 


The Bunn Co., Chicago, has 
designed machine for tying elon 
gated bundles that particularly suita- 
ble for lumber mills and yards. 
the Ring Tying Machine, can 
bundles 1134 inches diameter. 
There limit the length 
the bundle. 

trip. The tying arm the machine 
double wraps twine around the bundle 
the proper tension, ties the 
into non-slip double loop knot, 
then cuts the twine. Power supplied 
standard model 110 single 
phase, motor. More information 
available from the Bunn Co., 
7605 Vincennes Ave., Chicago 


Direct Action Setworks 


automatic setworks based 
direct-action principle has been devel 
oped Mater Machine Works, Inc.. 
Corvallis, Ore. The 
has selector chained directly the 
setshaft, that moves instantly 
when setting made. few four 
wires can control setouts, threc 
wires control setouts, and only two 
wires for setouts. Plug-in units anc 
cables are used throughout and switch 
stops provide the controls. 

Eighteen 
setouts are available standard 
the machine. The carriage 
unit shaft 1-3/16 cold-rolled 
and the entire setworks has heavy 
steel The machine available 
all sizes with electric, air, hydraulic 
drives. choice selector 
available from toggles illumi- 
nated self-cancelling push buttons. 
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NEW 


New Bar Turner 


new bar turner engineered 
turn small diameter pine 
wood logs, now available from 
Mater Machine Works, Inc., Corval- 
lis, Ore. The Middleweight 
Bar Turner” requires feet deck 
height for installation. built its 
own steel frame carry the strain 
preserving the carriage and 
deck. 

high-precision control lever pro- 
vides finger-tip control for 
tioning the carriage. series 
bucket-like non-defacing “teeth” 
mounted chain turn the log 
while the bar itself loads and pushes 
the log the carriage. air motor 
mounted the Turner frame with 
Valves” increase turn- 
ing accuracy, The Bar Turner also 
available two larger sizes. Air mo- 
tor, air cylinder, hoses, valves, fittings, 
control unit and installation prints are 
furnished with the machine. 


Box Car Lumber Loader 


lumber loader designed Jesse 
Fowler, that makes possible for un- 
wieldly lumber bundles weighing over 
two tons gotten through nar- 
row door now being distributed 
Signode Steel Strapping Co., Chicago, 
Comprised long steel arm 
which slips lift truck forks, the 
loader-arm pivots shift loads feet 
either side center, and has another 
pivot the outer end the arm that 
permits loads swung full 360 
degrees. The arm has 14-foot reach. 
The unit priced $1,275.00. 


Portable Dust Collector 


low-cost portable dust collector 
designed handle large bulking 
dusts, particularly when accompanied 
great percentage fines, has 
been added the line Dustender 
Co. Model has 
1/3 continuous-duty ball bearing 
motor with direct drive paddle 
wheel fan that will clear itself 
chips and scraps waste materials, 
and built-in cyclone separator re- 
duce dust load the filter. Made 
flame-proofed material, the filter 
dense weave remove dust particles 
not taken out the cyclone separator. 


The unit can caster mounted for 
moving from one machine another 
for general shop 
with flexible hose equipped nozzle. 
Available with 5-inch-diameter inlet, 
which rates over 600 cfm inch 
Oval floor space re- 
inches and weight lbs. More 
information available from Dust- 
ender Co., 3647 Pontiac Road, Ann 
Arbor, Mich. 


Quality Control Gages 


Two quality control instruments for 
the sawmill have been released 
Mater Machine Works, Inc., Corvallis, 
Ore. The instruments are lumber 
thickness gage and board width gage, 
both with direct reading calipers and 
dial indicators calibrated 32nds 
inch. 

The thickness gage designed 
measure lumber the roll case 
standard drying stack. The contact 
surfaces are ball tipped for measure- 
ment with nominal angular displace- 
ment the gage jaws. The dial indi- 
cator standard replaceable type. 
The width gage has similar features 
the thickness gage. 


Irregular Plane Figure Measurement 


Areameter designed for meas- 
urement irregular plane figures has 
been developed the Canadian De- 
velopment Co. Edmonton, Alberta, 
Can. Made plastic, the instrument 
molded the form clip fit 
triangular scale. The clip 
adjusted that will slide the 
Areameter along the triangular scale. 

Overlay grids equally spaced par- 
allel lines approximately degree 
angles are used conjunction with the 
device. Overlays are usually about 
inches square and are used for different 
scales maps and plans. 

The Areameter method reported 
enlargement the transact meth- 
which equally spaced parallel 
lines intersecting figure are measured, 
totaled, and the area calculated 
multiplying line length line spac- 
ing. the Areameter method, 
are not measured, but are recorded 
movement the device along the tri- 
angular scale. 
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NEW PUBLICATIONS 


Log Grade—Lumber Yield 
Southern Yellow Pine. Milton Ap- 
plefield. This study presents the rela- 
tive value the lumber product ob- 
tained from poor quality southern 
yellow pine logs. Research Note No. 
20. Available from the Texas Forest 
Service. 


Industrial Opportunities the 
Headwaters Timber Development 
Unit. Blair Hutchison and 
John Wikstrom. This study takes 
area including southeastern 
Idaho, western Wyoming, 
ern Utah. Research Paper available 
from the Intermountain Forest and 
Range Experiment Station, Ogden, 
Utah. 


(Continued page 42-A) 


EMPLOYMENT SERVICE 


The FPRS Employment Service op- 
erated without charge service 
members. Companies institutions with 
positions filled individuals seek- 
ing employment may participate this 
program inserting free two 
consecutive issues the Prop- 
UCTS JOURNAL. Inquiries concerning em- 
ployment listings ads placed 
the JOURNAL should addressed 
FPRS Employment Service, Box 
2010, University Station, Madison Wis. 
Correspondence kept confidential. 


Positions Offered 


E-306—High caliber salesman sell 
modern sawmill machinery for nationally 
known west coast manufacturer. Sawmill 
machinery sales experience preferred. Ex- 
tensive travelling required. (Mar.) 

E-307—Field work and 
available Mid-west adhesives firm. Sales 
experience not required. 
travel. State background woodworking 
industry and salary desired. (Mar.) 


Employment Wanted 


No. 455—Position desired 
engineer particle hardboard plant. 
engineer. Experienced piping design 
engineer for pulp and paper mills, design 
engineer and draftsman. Will accept any 
location. Age 29, married. (Feb.) 


No. 456—Production research devel- 
opment position desired. Recent graduate 
the University Minnesota School 
Forestry lumber merchandising and light 
construction curriculum. Would prefer east 
central Minnesota location midwestern 
states. Available after June 1958. (Feb.) 


No. 457—Position desired wood prod- 
ucts organization Canada. Interested 
product development, plant engineering, 
production and research. Holds B.S. 
Wood Utilization, has one year graduate 
study and will receive B.S. Civil Engi- 
neering June 1958. (Mar.) 


No. and manager with 
year background logging, produc- 
tion, preservation, accounting, 
search, development and use forest prod- 
ucts desires position where ability, train- 
ing and experience are needed. Available 
short notice. (Mar.) 
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SPECIAL OFFER NON-MEMBERS 


Take Your Choice 
Any ONE the 
Books Above, 


Selected Papers 
Any Wood Subject 
Interest You! 


YOU JOIN FPRS for 

calendar year 1958 new 
member, you will receive extra 
bonus addition the regular 
Society benefits. 

You will also get our 32-page 
Index (1947-55) and 
wood subjects specific interest 
you your job. 


Why not join TODAY! FPRS 
membership for $15 per year will 
give you— 

The Monthly FOREST 
PRODUCTS JOURNAL. 


ings from coast coast. 


Personalized service your 
technical questions through FPRS 
executive office. 


Contacts with wood experts. 
Employment service. 
Pride 
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ANNUAL PROCEEDINGS—1947 THRU 1951 


APPLICATION FOR MEMBERSHIP 


FOREST PRODUCTS RESEARCH SOCIETY 


ADDRESS THE EXECUTIVE SECRETARY 
POST OFFICE BOX 2010 UNIVERSITY STATION MADISON WISCONSIN 


1958 


(DATE) 
THE 


hereby make application for 


the Forest Products Research Society, 


Supporting Membership ($100) 


including regular publications the Society. 
CHECK ONE (Qualifications 
defined reverse this sheet) 


Voting Membership ($15) 


Associate Membership ($15) 
Note: $15 $100 member- 
ship, $11.25 paid for 


year subscription the FOREST 


PRODUCTS JOURNAL. 


Please provide the following information. The Executive Board cannot act 
incomplete applications. 


Your NAME 


NAME 


MAILING ADDRESS 


Note: Please enclose check money order for dues made out 
PRODUCTS RESEARCH SOCIETY 


Please Check Which Issue You Want FREE tor Joining Now: 
Vol. 1947 Proceedings, 344 pages 
Vol. 1948 Proceedings, 500 pages 
Vol. 1949 Proceedings, 607 pages 
Vol. 1950 Proceedings, 506 pages 
Vol. 1951 Proceedings, 


Wood Technology Series 
No. Particle Board, 
No. Wood Waste Utilization 
400 pages 


(STREET) 
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joints takes tough abrasive belt 


the 90° angle drawer sander plus 
punishing end grain sanding rugged 

test for the toughest abrasive belt. But 

this Behr-Manning cloth backed garnet belt 
does quick production job and lasts longer. 
(Note: glass lip makes the right angle 
sander and helps diffuse the friction 
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Cutting down banded edges and glue 
lines veneered stock such 

this puts paper backed abrasive 

belt severe test. But Behr-Manning 
“Abrasive Tech” methods have solved 
the problems belt glazing and 
shedding here. 


The ability take abuse inherent 
all Behr-Manning abrasives. 
Polishing molded edges with specially 
shaped handblock subjects both the 
bond and cloth backing 

the punishing strain heat and 
constant flexing. 


Resin bonded particle board among 
the toughest wood products 
presents rough sanding problem. 
eight-drum sander using 
sequence resin bonded garnet 

and silicon carbide grits 

makes the job look easy. 


Let Behr-Manning help you solve your sanding problems with the best abrasives 
money can the best abrasive engineering advice available (no obligation, 
course). Behr-Manning abrasive engineer only far away your phone. 


BEHR-MANNING 


GFEICE AND PLANT, TROVY, 


DIVISION NORTON COMPANY NORTON 


BEHR-MANNING PRODUCTS: Coated Abrasives Sharpening Stones BEAR Brand Tapes 
NORTON PRODUCTS: Abrasives Grinding Wheels Grinding Machines Refractories 


has the coa 
> 
for every tough sanding operation 


Vol. VIII, No. 
February, 1958 


FPRS Annual Review 


Forest Products Review 


The following special reports are the fourth FPRS Annual Review technical 
developments and trends major segments the forest products industry. Pre- 
pared FPRS Subject Matter Divisions, the reports have two-fold purpose: 
keep our members abreast significant technical changes taking place 
dynamic forest products economy, and provide ready reference selected 
bibliographies the outstanding papers and publications fields. 


Developments Logging —1957 


FRED SIMMONS 
Chairman, FPRS Logging Division* 


Market conditions during 1957 forced loggers more cost 
conscious than ever before. Described are technological advance- 
ments and new machinery that are being accepted accelerated 
rate. The year’s bibliography according the Oxford Decimal 
System, which has been adopted the Division for its complete 
Bibliography Logging the English Language since World War 


OMPARED WITH THE PAST several 
years, 1957 was not good year 
for loggers the United States and 
Canada. Markets for practically all for- 
est products were poorer than they 
have been. 

Due primarily the housing slow- 
down, many sawmills were running 
only part time, and considerable 
number them were closed down al- 
together. Markets for hardwood saw- 
logs were generally better than those 
for softwoods. regions where both 
softwoods and hardwoods are avail- 
able, many sawmills that previously cut 
only softwoods switched part full 
time cutting hardwoods, and the 
loggers switched along with them. 

From forestry standpoint, this was 
often good because softwoods have 
been overcut many such areas the 
past and there surplus hard- 
wood growth. From economic 
standpoint, was sometimes not 


the Steering Committee the 
Division who contributed material for 
Bruce Mety, Southern Lumber 
Leland Hooker, Michigan College Min- 
and Technology, Doyle, Forest Prod- 
ucts Laboratories Canada (Ottawa), and 
Gustafson, Westvaco Experimental Forest. 


Author: Simmons received his 
from Cornell, and his from the Yale 
ing and Primary Processing, Northeastern 
Experiment Station, Upper Darby, Pa. 
ons author the USDA Northeastern 
Handbook, Bulletin Sawmill Tech- 
numerous papers logging and 


good for the loggers, since the hard- 
woods are heavier and often more de- 
fective than the softwoods, and the 
loggers were not equipped handle 
them and did not know how figure 
their 

Pulpwood markets were similarly 
poor most areas, with the 
pulpmill yards overstocked, and con- 
tracts supply them rationed out 
hand-to-mouth basis. Demand for 
throughout the eastern part the two 
countries. 

All this, coupled with increasing 
demands labor and increasing costs 
equipment and supplies, made log- 
gers more cost conscious than they 
have been for several years past. 
many instances, this induced them 
concentrate logging the more acces- 
sible and higher quality stands. also 
heightened interest methods and 
machinery that give promise making 
possible lower cost logging. 

United States, the smaller independent 
loggers claim that they are being 
squeezed out governmental policies 
and increasing inaccessibility mer- 
chantable timber stands. 


Columbia, there was considerable in- 
terest the issuance the Report 
the Royal Commission the Forest 
Resources the Province. Some the 
major recommendations made the 
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Honorable Gordon Mac Sloan, 
author the report, were that: in- 
dependent logging contractors should 
get larger share the cut from the 
license area, every effort should 
made set aside timber for the inde- 
pendent logging operator whom the 
Commission considers very im- 
portant segment the forest industry, 
and that log grades should 
established for balsam fir. 

the western part the United 
States, agitation for more logging 
access roads built into inacces- 
sible portions the National Forests 
items the appended bibliography, 
despite the fact that the access-road 
construction program has been very 
greatly increased recent years, 
result increased appropriations 
the Congress. The contention that, 
without such publicly constructed ac- 
cess roads, many national forest timber 
sale chances can only bid the 
biggest and best financed operators, 
who can afford the necessary develop- 
ment costs. 

every region reported that 
the tight credit and market situation 
has reduced the number small log- 
gers. The less efficient operator being 
forced out both prices and the 
culty obtaining capital for acquisi- 
tion efficient equipment. 


Use Technological Developments 


Cost consciousness among the oper- 
ators both the United States and 
Canada accelerating the adoption 
technological developments. Tree- 
length logging and integrated logging 
for variety products are extending 
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Fig. 1.—Four-wheel-drive, fully anticulated with 
stabilizing blade the and dual controls that can 


driven either direction. 


rapidly throughout the eastern part 
both countries both hardwood and 
softwood operations. These practices 
are made economical better skid- 
ding equipment—crawler tractors and 
arches for the shorter distances, and 
four-wheel-drive, rubber-tired tractors 
with integral arches for the longer 
hauls (Fig. 1). Many operators report 
lower over-all logging costs using 
such methods, and larger volume 
merchantable material delivered the 
landing. There bucked into 
veneer logs, sawlogs, pulpwood, and 
variety other products for which 
various portions may suitable. 
These practices, and the narrower 
profit margins, are intensifying inter- 
est among logging operators sound 
and standardized specifications for logs 
and bolts different grades and for 
different uses. The need for such 
grades for balsam fir western Cana- 
has already been mentioned. in- 
creasing number operators east- 
ern United States and Canada are 
applying the Forest Service standard 
hardwood log grades for factory lum- 
ber, not only buying and selling 
logs, and appraising timber, but also 
instructing buckers how cut tree 
for maximum volume and 
value yield. The Forest Service 
now has large-scale exploratory study 
make plans for national project 
develop satisfactory log and tree grades 
for all species and regions. General 
use such grades would insure that 
the various wood-using industries get 
the type material they need from 
integrated operations. 
Another development, still the 
exploratory stages, the application 
whole-tree logging, branches and all. 
Several large-scale trials this tech- 
nique are being made eastern Canada 
and the northeastern part the United 


Fig. 2.—High-speed bunching winch mounted top standard 
towing winch (Southern Lumber Co., Warren, Ark.). This has now 
been shifted four-wheel-drive, rubber-tired tractor. 


States. These are integrated operations 
for pulpwood and sawlogs, and are 
characterized wheeled skidding trac- 
tor extraction. 

the West, premium prices old- 
growth timber have concentrated atten- 
tion means reducing breakage 
the felling operations. Several outfits 
are now using cable-rigged tractors 
aid putting high-quality trees down 
the right place obtain minimum 
breakage. Increased costs have been 
more than offset higher recovery, 
which some cases has increased 
per cent over conventional felling. 

the Northeast, Prof. Edgar 
Wyman the University Connec- 
ticut, has developed technique for 
the use plunge-cutting chainsaw 
and ordinary truck jack for direc- 
tional felling, even big topped hard- 
woods the direction opposite the 
lean. This was reported the 1957 
Northeastern Loggers Congress, and 
several operators are now using it, pri- 
marily reduce skidding costs and 
minimize logging damage 
length operations. 


New Machinery 


Improvements logging machinery 
continue made, and new and im- 
proved models put the market, par- 
ticularly power chain saws and 
tractors, the two 
most active and revolutionary develop- 
ments. 

Several manufacturers have recently 
put out direct-drive chain saws, that 
weigh around pounds, 
claimed develop horsepower 
more. Reduction-drive chainsaws con- 
tinue manufactured, some 
them with alternative sprockets that 
chain speeds can changed according 
the type cutting being done. 
number changes have taken place 


among chain saw manufacturers, 
some the best known concerns being 
absorbed large multi-product con- 
cerns like Remington Arms, Food 
chinery Corporation, Textron, and 
Marine Outboard Corporation. 

Improvements continue made 
also the four-wheel-drive skidding 
tractors, particularly greater 
tion axles keep all wheels the 
ground, constant power applications 
all wheels, and sturdier componeiits 
such frames, winches, arches, and 
fairleads. The Southern Lumber Com- 
pany Warren, Ark., has developed 
auxiliary high-speed bunching 
winch for their standard towing winch, 
which reported have cut down 
yarding time for arch from 
minutes per thousand minutes per 
thousand. Line speed the auxiliary 
winch 400 feet per minute (Fig. 2). 
Few people expect these wheeled trac- 
tors completely replace crawler track 
machines, except under the most favor- 
able conditions, but their use has pro- 
vided means for logging 
viously inaccessible stands with 
cient volume justify the cost con- 
structing truck 

The new portable, steel spar yarders 
being developed British Columbia 
and the Northwest show good prom- 
ise. few are now truck mounted 
ease movement, and for speed 
setup the guying 
power controlled. These rigs seem 
logging Douglas-fir, where move 
from one setting another can 
made within matter few hours 

Front-end loaders, most them 
also wheels, are also 
proved, and more and more 
are being used woods landings 
sort, deck, and load logs and wood 
integrated operations. For 


FEBRUARY, 


1958 


ading devices mounted directly 
hauling truck are becoming more 
mmon. The precise control possible 
type seems favor their use. The 
Jled pusher arms the front its 
tractors for use decking 
(Fig. 3). These pusher arms cost 
50. dozer blade for the same trac- 
cost $2500. 
Mechanical chippers 
into the woods some in- 
their use being primarily for 
and fire hazard 
ses. few instances, they are 
chips for pulp 
board use, but the problem dirt and 
grit, both the product and its effect 
the knives, has not been solved. 
hipper use, therefore, primarily 
test and experimental basis. ap- 
pears have promise areas high 
recreational value, such southern 
and central California. 


Logging-road location, construction, 
and improvement activities continue 
high level throughout the country. 
Surface, gradient, and alignment stand- 
ards are being improved many main 
haul roads reduce travel time and 
costs. New dust palliatives now the 
market provide improved dust-holding 
ability without forming crust. Thus 
they can reworked without com- 
plete loss the previous treatment. 

Larger and sturdier hauling trucks 
are being used. Maine, pulpwood 
truck-trailer trains, consisting 
truck tractor with demountable body, 
and three more two-axle trailers, 
were developed haul 100 


YY 


Fig. 4.—Pulpwood truck train developed for use private logging roads Maine, 


cords peeled pulpwood time 
over private roads. (Fig. 4). 


Research Under Way 


Several studies prime importance 
loggers are under way. The 
Forest Service exploratory study 
log and tree grade specifications has 
already been mentioned. 

research project major interest 
the truck logger the WASHO 
(Western Association State High- 
way Officials) pavement study the 
intermountain area. This study gets 
down the heart road-bed struc- 
tural design, and the findings are ap- 
plicable mainline logging roads 


Fig. 3.—Pusher arms mounted front skidding tractor, lieu 
blade (Southern Lumber Co., Warren, Ark.). 
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well state highways. They show the 
effectiveness 4-inch asphaltic con- 
crete surface carrying 40,000-pound 
axle loads well reducing the 
necessary over-all thickness other 
components the road-bed structure. 
Also indicated the importance 
proper construction, 
both increasing the strength proper- 
ties the main roadbed, and also 


the waterproofing the road founda- 
tion, 


The Michigan College Mining 
and Technology has ambitious study 
under way the harvesting and utili- 
zation hardwood logging residues. 
preliminary report this was given 
the 1957 National Meeting the 
FPRS, and was published the Jan- 
uary issue the JouRNAL. Current 
investigations are aimed the devel- 
opment means for producing clean 
chips from logging residue material. 


The Forest Products Laboratories 
Canada continuing research east- 
ern Canada the effect tree size 
harvesting and conversion. report 
was issued 1957 which dealt with 
results this work the Maritime 
Provinces. 


Oregon, Carow and 
lished the results important study 
logging costs associated with the 
staggered-setting system cutting. 
Their findings indicated that lowest 
costs are associated with tractor and 
arch. They provide excellent break- 
down individual costs well 
equations for the prediction several 
major cost items. 


Many other studies are being con- 
ducted throughout the two countries 
equipment development, method- 
ology, and more rational use log- 
ging operations. 


* 


Meetings and Conferences 


Many meetings and conferences 
primary interest the logging indus- 
try were held during the year. Among 
these were the Pacific Logging Con- 
gress and the associated regional log- 
ging conferences the West, the Lake 
States Logging Congress, the North- 
eastern Loggers Congress, and the 
meetings the several technical com- 
mittees the American Pulpwood 
Association. Canada, there were the 
annual meetings the Woodlands 
Section Canadian Pulp and Paper As- 
sociation, the Canadian Institute 
Forestry, the Canadian Lumbermen’s 
Association, and the Maritime Lumber 
Bureau. Other meetings that included 
material logging were the national 
and sectional meetings the FPRS., 
the National Safety Congress, meetings 
the several lumber trade associa- 
tions, and the Forest Industries Radio 
Communications Committee. The pro- 
ceedings reports from several 
these are included the bibliography, 
which follows. 


Bibliography 

The bibliography? the literature 
logging this year classified ac- 
cording the major headings the 
Oxford Decimal System for classifica- 
tions literature forestry. This 
system has been adopted standard 
the Foods and Agriculture Organ- 
ization the United Nations. 
being used the Bibliography Lit- 
erature Logging the English 
Language since World War II, which 
being compiled the Logging Divi- 
sion the FPRS. The numbers pa- 
renthesis following individual listings 
are the detailed decimal classifications 
for the entries, according this sys- 
tem, which can used 
them their proper place the gen- 
eral bibliography. 


Logging General (31) 


United States 

Andrews, Glory days logging, 
Seattle, Superior, 1956 176 

Engstrom, The vanishing logger. New 
York, Vantage, 1956 135 

Evans, Skilled men and machines 
harvest the redwoods. West. Conserv. 
14(3): 30-31, 64, 66-67. May/June 
1957. 
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Mechanization (313) 
Bullock, What lightweight metals 


mean for loggers. Timberman 58(5): 75. 
May 1957. 


Canada Lumberman. 1956 annual 
ment directory. Canada Lumberman 
(9): 108, 110, 114, 120, 122, 
124-126, 128, 130, 132, 134, 136, 
140, 142, 144, 146, 148, 
158, 160, 162, 164. Sept. 1956. 

Gurerrero, Modern Logging. For- 
estry Leaves 9(3/4): 45, 72. 1957. 

Lefort, The mechanization tim- 
ber extraction. SPC Quarterly Bull. 6(4): 
40, Oct. 1956. 

Higgins, Diesel logging review. 
Diesel Prog. 23(2): 15-18. Feb. 1957. 
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logging machines the job. South. 
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effects logging and slash burning 
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Effect tractor logging upon hardwood 
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chippers, answer reducing slash fire 
hazard. Timberman 58(7): June 
28, 1957. 
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(323.51) 

Pulp Paper Mag. Canada (5): 230. 
April 1957. (32) 

int, The power saw revolution—has 
finished? Canad. Pulp Paper Indus. 
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(375.5) 

Worthington, Skidding with horses 
thin young stands Western Wash- 
ington. Forest Serv. Pacific Nowest. 
Forest Range Expt. Sta. Res. Note 138, 
Feb. 1957. (374) 


Water Transport (378) 


Leblanc, Hardwood flotation studies and 
their applications. Pulp Paper Mag. 
Canada 58(5): 242, 247, 
250, 252, 258, 260, 262, 264, 
266, 268, 270, 272. April 1957. (378) 

Lucas, Flotation logging. Soc. Amer. 
Foresters Proc. 1956: (378) 


Forest Engineering (38) 


Forbes, Stump drilling speeds right- 
of-way clearing. Pacific Logging Cong. 
Loggers Hdbk. 16: 1956. (383) 

Forbes, High standard logging roads 
beat the bugs. Brit. Columbia Lumber- 
man 40(8): 64, 66. Aug. 1956. (383) 
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Review Chemical Utilization. 


IRWIN PEARL 


Vice-Chairman, FPRS Chemical Utilization Division 


Recent developments lignin chemistry make large part 
this report. Also discussed research the fields stores, 
bark, chemical pulping, and utilization lignin. 


MANUFACTURERS are al- 
looking ahead 1960, 
when they are planning spend 
billion dollars for research and devel- 
opment, per cent jump over 
5.8 billion dollars. The chemi- 
cal industry, long leader research 
expenditures, will expand some 
per cent from $498 million 1956 
$617 million 1960. 

The aircraft industry the lead, 
and will expand full 100 per cent. 
Electrical equipment manufacturers are 
second place. Together they will 
account for $4.8 billion 1960. New 
products are potent investment lure. 
The chemical industry expects about 
per cent chemical sales 
will new products. has been 
estimated that, due research, about 
10,000 new chemical products are 
made annually, 400 which have 
commercial significance. 

Nylon production (2) continually 
expanding. 1958 will have 
reached 410 million pounds. With ny- 
lon making major inroads the tire 
cord field and with the corresponding 
drop the output rayon cord tires, 
behooves the forest products indus- 
try consider the raw materials for 
nylon. 

Furfural (118), one the major 
raw materials nylon, can readily 
produced from xylose, the major com- 
ponent hardwood hemicellulose. 
also reported that dibasic acid can 
produced from levulinic acid. This 
latter product the 
product glucose, the main constitu- 
ent wood cellulose (90). Two com- 
panies now have made available pilot- 
plant quantities levulinic acid. One 
produced from the spent chips after 
extraction for naval stores. Both com- 
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ponents the nylon molecule, there- 
fore, are potentially available from the 
unused wood residues. 

One large chemical corporation 
now producing from wood turpentine 
terpene alcohol esters for use odor- 
ants and flavoring agents (3). 

recent report issued charcoal 
production the United States during 
1955-56 (141) shows increase 
from 237,770 tons 1955 264,990 
tons 1956, the latter year, 125,- 
000 tons this charcoal 
quetted. Eight large producers ac- 
counted for about per cent the 
1956 production, with 232 small pro- 
ducers accounting for the remaining 
per cent. Approximately per 
cent this production entered the in- 
dustrial market, the remainder going 
into domestic use. addition the 
large retort plants, there were total 
1,516 kilns operation. Ninety- 
one per cent these are located 
the eastern part the United States. 

Materials used for the construction 
kilns vary widely—masonry blocks 
(140), reinforced concrete, sheet 
metal, and brick ceramic tile. 

The first large charcoal plant using 
many years was brought into produc- 
tion 1956. This plant, with rated 
daily capacity 100 tons charcoal, 
converts all its product into briquettes. 

new process has been proposed 
for the hydrolysis wood sugars 
(64). This process proposes two steps, 
one for hemicellulose hydrolysis and 
the other for the resistant alpha- 
cellulose. The sugar solution resulting 
from the alpha-cellulose hydrolysis 
after separation the lignin residue 
recycled and used the hemicellu- 
lose hydrolysis step. Increased yields 
approximately per cent the 
potential sugars the original wood 
are claimed for this process. 


Chemical Utilization the Naval 
Stores Field 


Pine Gum Industry Adopts Con- 


Turpentine Still: pine gum 


processor the New York Metro- 
politan area has had operation for 
over year continuous turpentine 


still based the developments the 
Naval Stores Station. This continuous 
turpentine still requires only 
cent much steam batch still 
the same capacity, and since auto- 
matically controlled, additional sav- 
cally all the operating labor. The 
bined steam and labor savings 
about $20,000 per year. Pine gua 
points the plant where 
loaded into large storage tanks 
subsequently cleaned and distilled. 


Method for Controlling 
tion Rosin: method was 
oped for controlling the changes 
composition that normally occur whca 
pine gum processed into 
and rosin. Under ordinary processir 
conditions, the resin acids present 
pine gum undergo 
change. The levopimaric acid con- 
verted completely into mixture 
palustric, neoabietic, and abietic acids, 
that the rosin produced contains 
about per cent each the 
palustric, neoabietic and abietic 
this rosin heated for longer 
ods time shipped hot tank 
car, the palustric and neoabietic 
are slowly changed into abietic acid 
that, prolonged storage molten 
rosin, the composition may more 
than per cent abietic acid. 

For most uses, abietic acid less 
desirable than the other acids, and 
usually mixture the above four 
acids present pine gum would 
more desirable than the ordinary rosin 
composition. The information 
the Naval Stores Station dur- 
ing the study the composition 
rosin provides method whereby the 
composition the rosin can con- 
trolled give product with 
tially the same resin acids are 
ent pine gum; desired, ary 
intermediate composition between 
original pine gum and the complete 
isomerized rosin can 
These changes are controlled 
partial complete neutralization 
the carboxyl groups present 
pine gum before processed. 

New Oxidation Products from 
Resin Acids: new product, 
peroxide resin acids, has 
from new oxidative techniques. 
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Chemical fractions can recovered three points the acid hydrolysis wood. The lignin fraction recovered the left arrow, 
condensibles the center arrow, and sugars the right arrow. 


The photo-sensitized oxidation 
levopimaric acid was investigated. 
contrast auto-oxidation, which gives 
complex mixture highly colored 
products, the photo-sensitized oxida- 
tion was carried out give single 
product exceptionally good yields. 
This product was peroxide that con- 
tained reactive hydrogen other than 
that the original carboxyl group, 
which indicates that the expected 
peroxide. The 
photo-peroxide obtained stable 
temperatures below its melting point 
150° The power required sup- 
ply the necessary light for this reaction 
was found less than kilowatt 
hours per pound levopimaric acid 
oxidized. This type peroxide has 
found use the vulcanization rub- 
ber and the upgrading drying oils. 
These resin acid peroxides can also 
serve the starting material for the 
synthesis physiologically active 
compounds. 


Improved Oxidation Techniques 
for Terpenes: There considerable 
information the literature the 
oxidation terpenes. The effect 
air oxygen terpenes important, 
since turpentine usually stored 
contact with the air. 

the recent past, scientists the 
Stores Station, Olustee, Florida, 
have been interested this subject. 
Pinane and p-menthane react with oxy- 
give hydroperoxides that are 
useful catalysts the manufacture 

The importance this development 
has not been ascertained. Fundamental 
are most important the ter- 


pene chemist, and the same time 
the products can converted 
number interesting products that 
should have commercial value. 


New Pine Gum Chemical Pro- 
duced Commercially: Maleopimaric 
acid—a colorless 
acid made from pine gum—has been 
commercialized large chemical 
concern. The acid produced mix- 
ing and heating clean pine gum, rich 
levopimaric acid, with maleic anhy- 
dride. Maleopimaric acid separates 
cooling and isolated filtration 
centrifuging. The company produc- 
ing the maleopimaric acid and using 
internally for unspecified use. 


Amino Acids from Turpentine: 
Much attention being given poly- 
merizable amino acids industry 
the search for materials that will yield 
polyamide polymers the nylon type. 
product this type has been de- 
veloped from the staff 
the Naval Stores Research Section, 
SURDD, Olustee, Florida. Oxidation 
alpha-pinene the proper manner 
yields substance called pinonic acid, 
which can converted amino 


The amino acid contains cyclobu- 
tane ring and differs from presently 
used commercial materials contain- 
ing this group. polymerizes sim- 
ple heating give high-melting 
resin, and copolymerizes with commer- 
cial materials. probable that the 
most widely commercial usage will in- 
volve the latter for modification 
existing industrial polymers. 
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Chemical Utilization Bark—1957 


The literature bark chemistry 
and utilization has been classified and 
indexed Marian and Wissing (91). 
Chemical analyses and composition 
studies were reported this past year 
concerning the cork white-fir bark 
(44), slash pine bark (32), Abies 
grandis wood and bark (40), and ex- 
tractives barks birch (72, 73), 
cork oak (72, 73), Australian oak 
(Casuarina equisetifolia) (119), chest- 
nut (94), Teclea grandifolia (50), 
and Pinus densiflora (62). Alkali and 
thiolignins from pine bark were inves- 
(39). 

Processes for the isolation quer- 
cetin from Douglas-fir bark were de- 
scribed Kurth (82) and Greg- 
ory al. (57). This chemical now 
available commercial quantities. 
leucoanthocyanidin has been reported 
major constituent the inner 
bark Douglas-fir (61) and group 
anthocyanins was isolated from the 
bark sieberiana (68). 

Recent patents indicate the continu- 
ing interest the use bark and 
bark extractives resin substitutes 
(101) and oil well drilling mud 
additives (84, 146). Ander- 
son has reported the use 
Douglas-fir (16), pine, spruce, and 
birch barks (17) hardboard. Coni- 
fer barks tannin sources for the 
leather industry were summarized 
Aaron (11). Soil 
ported cheaper and more effec- 
tive than peat moss were made 
condensing ground bark with formal- 
dehyde the presence acid (8). 
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Chemical Pulping 


Perhaps the most noteworthy recent 
development the pulping industry 
the trend toward continuous pulp- 
ing. The development continuous 
digesters largely paralleled and was 
intimately associated with the develop- 
ment the neutral sulfite semichemi- 
cal processing hardwoods for use 
corrugating medium this country. 
However, variety continuous di- 
gester designs has been available for 
number years. Continuous pulp- 
ing now being actively investigated 
the kraft pulping segment the 
industry, with new installations hav- 
ing been completed 1957 The 
Northwestern Pulp Power Ltd., 
Hinton, Alberta, and Gulf States Pa- 
per Corporation, Demopolis, Alabama. 
Both these operations involve the 

grade kraft pulp. 

Another recent trend the pulping 
industry the increase the utiliza- 
tion hardwoods for pulping pur- 
poses. Since 1950, the produc- 
tion hardwood pulps has doubled. 
Rising costs softwood, limited 
availability softwood, and the need 
for more complete utilization pres- 
ent timber stands, all point toward 
continuing increase hardwood 
utilization. 

Lignin 

Lignin and chemical utilization 
lignin have received great amount 
attention since the last Review 
Chemical Utilization. Three symposia 
have been held these subjects. The 
first was sponsored the Cellulose 
Division the American Chemical 
Society the 130th National Meeting 
Atlantic City, J., September 
and 20, 1956. The second was the 
Third Lignin Round Table held 
The Institute Paper Chemistry, Ap- 
pleton, Wis., September 1956. 
The third was the symposium 
sored the Chemical Utilization Di- 
vision the Forest Products Research 
Society the Eleventh An- 
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Fig. 1.—The reactions employed the production linear 
polyester from vanillic acid. 


sulfonates. 


nual Meeting Buffalo, Y., June 
27, 1957. Papers given the first two 
these symposia are noted and dis- 
cussed the Lignin Chemistry por- 
tion this review. 

The large-scale utilization spent 
sulfite liquor vanillin for the produc- 
tion polyester type fibers has been 
announced (4). According 
announcement, commercial production 
polyester fiber that more elastic 
than wool, but less elastic than nylon, 
heavier and harder than nylon, and 
lighter than cotton was begin 
mid-1957. The process employed com- 
prises the steps outlined earlier 
researchers the laboratories Ray- 
onier Incorporated Shelton, Wash- 
ington (30, 31). accordance with 
this process, lignin vanillin con- 
verted vanillic acid caustic fusion 
(102), vanillic acid obtained 
directly from lignosulfonate oxida- 
tion the presence cupric oxide 
(107). The vanillic acid etherified 
with ethylene oxide give the hy- 
droxyethyl ether vanillic acid, which 
turn may esterified its methyl 
ester. Condensation the hydroxy- 
ethyl ether vanillic acid its 
methyl ester means heat and 
catalyst yields linear polyester that 
can extruded the fibers 
filaments, can molded press, 
cast from melt. The objects 
formed are similar those polyesters 
prepared from terephthalic acid, and 
are characterized being colorless, 
high melting, and resistant the 
ordinary organic solvents. Another 
similar process vanillin 
starting material, but using protocate- 
chuic acid the intermediate, has 
more recently been announced the 
Rayonier group (5). 


Lignin Chemistry Research 


part this annual review, the 
recent developments lignin chemis- 
try are brought date. 

Interest has continued the use 
model compounds the 
chemistry lignin and related mate- 
rials. Pearl (103) prepared number 


Fig. model compounds that contain two units linked 
through their alpha carbon These compounds were oxidized 
yield the same products obtained from similar oxidations 


models related diethyl 
and containing two 
monomers linked through their 
carbon atoms. These were 
with alkaline cupric oxide (104) 
der the conditions previously employ 
for lignosulfonate materials and 
vanillil derivatives, and yielded 
same compounds found the earl 
experiments. Thus, the occurrence 
guaiacyl compounds coniferous 
nosulfonate oxidation mixtures 
accounted for assuming for 
tion the lignosulfonate complex 
linkages between two 
units. Richtzenhain and 
(117) degraded with 
model compounds 
guaiacyl ethers guaiacylpropane 
rivatives and concluded that 
tial portion lignin units are linked 
such ether bonds. Model studies 
(132) indicated that the 2-phenyl- 
coumaranol-(2) system does not occur 
lignin. Salicil was subjected sul- 
fite cooking under neutral and alkaline 
formic acid and xanthene-9-sulfonic 
acid (42). 

Purves and co-workers (69, 88) 
dized vanillin and related compounds 
with sodium chlorite and with chlorine 
dioxide and found that these oxidizing 
agents differed markedly their oxi- 
dizing action and the effect 
upon this action. Lignin models 
lated fulgenic acids have been pre- 
pared recently (48). Adler, Pepper 
and Eriksoo (49) studied the 
ether and similar model substanc:s. 
and compared results with those 
tained from several lignin preparatic 
quency these ether structures 
lignin preparations. 

Biosynthesis Lignin: 
berg has continued his studies 
biosynthesis lignin. DHP 
coniferyl alcohol labeled the 
carbon atom the side chain was 
studied determine the origin 
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hemipinic acid lignin degradation 
(14). Results indicated that 
responsible were those con- 
dehydrodiconiferyl alcohol 
aid the analogous compound contain- 
free (not heterocyclically linked) 
hydroxyl group. Freudenberg 
concluded that the 5-carboxyl 
acid originates from the 
carbon atom the coniferyl alcohol. 

more popular article, pro- 
mechanism for the formation 
lignin the tree and for the link- 
form wood (46). his recent brief 
view article the structure and for- 
mation lignin, Freudenberg (47) 
summarized his views noting that 
lignin forms continuous dehy- 
drogenation condensation reaction via 
dimeric intermediates. aging, larger 
aggregates may form condensation 
processes. further noted that all 
essential reactions and characteristics 
lignin are explicable. 

and Hofbauer (79) com- 
pared means alkaline degrada- 
tion experiments Freudenberg’s DHP 
and Brauns’ both be- 
fore and after sulfitation, and found 
similarity these two 
products. 

Kratzl and Billek (78), com- 
prehensive paper the biogenesis 
lignin, pointed out the necessity 
possible denoting and 
studies the synthesis and 
study labeled glucosides the 
cambium sap; microethanolyses vari- 
ous DHP’s, lignin preparations and 
precursors; and quantitative evaluation 
ethanolyses trees implanted with 
labeled possible lignin precursors 
(Hibbert’s building stones). These 
authors emphasize the fact 
tempts proving similarity par- 
means reactions giving small yields 
some oxidation fission product 
are meaningless. 

Nord and co-workers (99, 125), 
continuing studies lignification 
and the relationship methyl 
methoxycinnamate thereto, 
acid 
intermediate between shikimic acid 
and methyl p-methoxycinnamate. Spe- 
cifically, labeled shikimic acid was in- 
corporated into the leaves full 
developed sugar cane plant. After sev- 
days continued metabolism, the 
was isolated plant 
stem and oxidized with alkaline nitro- 
denzene yield vanillin that had the 
same specifically labeled carbon atoms 
did the original shikimic acid. 

The isolation large amounts 
and quinic acids from euca- 
leaves led Anet and co-workers 
believe there might rela- 


tionship between these acids and 
lignification. Siegel (127) introduced 
macromolecules such cellulose into 
aqueous systems containing peroxidase, 
hydrogen peroxide, and eugenol, and 
found that such introduction caused 
the production polymers that had 
the elementary composition, ultraviolet 
spectrum, and chromogenic properties 
lignins. 

biosynthesis experiments, Tray- 
nard and Barnoud (137) cultivated 
plant tissues vitro the presence 
and coniferin and the pres- 
ence wood-derived high-pentosan 
polysaccharide. These authors found 
that the polysaccharide caused the for- 
mation much more lignin-like mate- 
rial than did the glucosides. Bland and 
Hirnyj (28) determined iso- 
lated with hot methanol from differ- 
ent growth stages Eucalyptus reg- 
nans, and found that the ultraviolet 
absorption these products changed 
with age. Adler (12), the Third 
Lignin Round Table held last year 
Appleton, reviewed all recent and per- 
tinent older work biogenesis 
lignin, and discussed relationships be- 
tween the structures dimers ob- 
tained dehydropolymerization 
lignin-like monomers with recent views 
regarding lignin structure derived 
from analytical work. 

Kremers (81), discussing the 
occurrence lignin precursors the 
cambium, noted the large amount 
energy required for the synthesis 
lignin, and pointed out the importance 
the quantitative aspects lignin 
formation any consideration lig- 
nin precursors and their biochemical 
transformation into lignin. Stewart 
(133) reviewed the present status 
cambial chemistry, and discussed the 
differentiation cells the cambial 
zone and the deposition cellulose 
and lignin. Wardrop (145) discussed 
the phase lignification the dif- 
ferentiation wood fibers. 


Alkaline Oxidation: Alkaline oxi- 
dation lignin materials received con- 
tinued attention. Glennie 
dized lignosulfonates with cupric ox- 
ide and alkali, and obtained products 
obtained the past plus two un- 
known compounds that may 
chuoylformic acid. also fractionated 
lignosulfonates means Craig 
countercurrent extraction and obtained 
low molecular weight sulfonates, two 
which were synthesized and tenta- 
tively identified Andrus (18) cal- 
and calcium 
propene-2-sulfonate. 

Tanaka and Kondo (134) oxidized 
pinewood heartwood, sapwood, and 
knots with nitrobenzene and alkali and 
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isolated eight products from the oxida- 
tion mixtures. These authors found 
that the lignin knots yielded much 
more acetovanillone than did the lig- 
nin other pinewood. The same 
investigators (135) also degraded 
the protolignin from red pine saw- 
dust aqueous sodium hydroxide and 
found 4,4’-dihydroxy-3,3’-dimethoxy- 
stilbene one the degradation 
products. They submitted this finding 
confirmation the suggestion 
Pearl and Dickey (103, 109) that 
linkage exists between the a-carbon 
atoms two phenylpropane units 
least part the protolignin struc- 
ture. Higuchi and co-workers (65) 
studied the enzymatic oxidation 
beechwood meal laccases, and found 
that the occurrence aromatic alde- 
hydes and acids decayed beechwood 
meal cannot attributed the ac- 
tion laccase from white-rot culture 
filtrates. 

Kratzl and Silbernagel (80) con- 
tinued their studies the effect 
thermal treatment with water 
woods. They heated beechwood hydro- 
chloric acid lignin 
sawdust with and without water 
and found that the yield 
tained subsequent oxidation with al- 
kaline nitrobenzene decreased strongly. 
Instead the phenolic aldehydes, 
these authors found polymeric phe- 
nolic material containing some acidic 
groups and 45% the original 
methoxyl content. 


Other Phases Research: Higuchi 
and co-workers (65, 67), com- 
prehensive investigation the ethan- 
olysis reaction, have 
woods, hardwoods, and bamboo 
Hibbert’s ethanolysis procedure and 
have identified all the expected ethan- 
olysis products chromatographic 
procedures. Migita and co-workers 
(96), during study the chlorina- 
tion lignin, found that protection 
phenolic hydroxyl groups lignin 
methylation resulted stabilization 
aromatic chlorine atoms, and em- 
ployed this finding the develop- 
ment procedure for the separate 
determination aromatic and aliphatic 
chlorine chlorinated lignin. These 
authors found that, mild chlorina- 
tion lignin, most the chlorine 
enters the aromatic portion the 
lignin molecule, and stronger 
chlorination, chlorine enters the side 
chain also. Other researches chlo- 
rination condensed lignin (100) 
and alkaline desulfonated and depoly- 
merized spent sulfite lignin (112) 
were reported. 

The effect damage bark 
ultimate sulfite pulping logs was 
studied Tyden (138), who found 
that such bark-damaged logs could not 


pulped the usual acid sulfite 
pulping process, but could pulped 
neutral alkaline liquor. at- 
tributed the phenomenon blocking 
certain lignin groups action with 
phenols from the bark. Ishikawa and 
Ide (70) discussed sulfonation, phe- 
and desulfonation paper 
based studies sulfonated phenol 
protolignin and the phenolate lig- 
nosulfonate. Lignins have 
lated and characterized from pine bark 
soda and kraft processes (39) and 
from maplewood liquid ammonia 
(148). The papers Pearl and co- 
workers referred the last review 
the nature aspen lignin have 
been published (105, 108). 

number analytical procedures 
were reported for use the study 
lignin chemistry. Kleinert and Joyce 
(74, 76, 77) found that ultraviolet 
absorption 2050 characteristic 
for lignin and uninfluenced car- 
bohydrate degradation products, and 
have developed procedure for the 
continuous measurement 
concentration during cook. 
and Loschbrandt (89) studied 
the precipitated lignins and dissolved 
lignins sprucewood and kraft and 
sulfite pulps means two gravi- 
metric and two absorptiometric meth- 
ods. They found that lignin values dif- 
fered considerably between the two 
gravimetric methods, but when added 
the dissolved lignins, the lig- 
nin” values were independent 
method. They discussed the possible 
sources error and limitations the 
absorp'iometric methods for routine 
lignin determinations. 


Bland (29) proposed method for 
the determination lignin eucalypt 
soda pulp based upon the ultraviolet 
absorption 3000 the pulp dis- 
persed technical grade phosphoric 
acid. Smith and Purves 
dized spruce with chlo- 
rine dioxide and found that the 2800 
ultraviolet absorption maximum, 
which characteristic lignosulfo- 
nates, was eliminated. These investi- 
gators pointed out the already noted 
which inherent using spec- 
trophotometric methods for the deter- 
mination residual lignin materials 
bleached pulps. 

Schuerch and co-workers (129) 
studied the wood 
meal and chips over nickel catalysts 
soda cooks and found that the 
proportion low molecular weight 
phenols was greater hydrogenation 
was carried out during the pulping 

rocess rather than the isolated 
lack liquor. 

study the mechanism the 
reaction lignin, Nakano and 
co-workers (98) studied beechwood 
meal and lignins isolated therefrom. 


Fig. 


They concluded that the Maule reac- 
tion involves the keto group the 
alpha-position the lignin side chain, 
but neither the aldehyde group nor 
double bond the side chain, Naka- 
mura and Kitaura (97) studied the 
color reaction wood with phenols 
and aromatic amines, and concluded 
that coniferyl aldehyde group re- 
sponsible. They also 
the double bond coniferyl aldehyde 
already present protolignin, that 
the phenolic hydroxyl group not 
free, and that the aldehyde group 
bare and not acetylated. 

Butler and Czepiel 
lignin preparations and model com- 
pounds with potassium methoxide 
dimethylformamide characterize 
phenolic hydroxyl groups and Ishikawa 
and Takaiti (71) determined phenolic 
hydroxyl and carboxyl groups lig- 
nin applying the colloid titration. 
Polarographic investigations co- 
balt buffer lignin,” alkali 
lignin, and thiolignin led Kanda and 
Kawakami (75) conclude that the 
catalytic wave lignin attributable 
its combination with sulfur, and 
that the polarographic activity thio- 
lignin can attributed solely the 
disulfide group. 

Wacek and co-workers (143), em- 
ploying recently developed precise 
method for methanol dilute solu- 
tions, compared the stability the 
methoxyl groups pine and beech 
woods and their native lignins 
measuring the extent hydrolysis 
methanol given time under vari- 
ous conditions. They found that hy- 
drolysis always some methoxyl 
the residue. 

and co-workers have con- 
tinued their studies finely divided 
wood, and have investigations 
the properties lignins extracted 
with neutral solvents from softwoods 
and hardwoods (27), extraction 
lignin-carbohydrate complexes with 


neutral solvents (23, 24), 
“milled wood lignin” 
from Picea abies (25) and the effcct 
solvents milling (26). Pew 
(110) also investigated the milling 
wood with vibratory ball mill, 
reported the isolation lignin 
from spruce and aspen means 
cellulytic enzymes. Pew found 
when these woods were ground the 
vibratory mill for hours and 
jected the action cellulases, about 
per cent the carbohydrate 
solved 4-6 days, leaving 
per cent lignin which contained 
12-14 per cent the residual carbo- 
hydrate. addition, Pew found evi- 
age wood because, when powdered 
wood dissolves aqueous sodium thio- 
cyanate, the carbohydrate carries the 
normally insoluble lignin into solution 
and impure enzyme lignin dis- 
solves lignin solvents (such 
benzyl alcohol), the carbohydrate also 
dissolves. 

From colorimetric and spectrophoto- 
metric studies, Adler (13) proposed 
formula for lignin unit that incor- 
porated his ideas the structural 
ments and linkages such 
Adler visualizes the lignin complex 
comprising linkages showing 
ether, 
tures. About every third guaiacyl 
cleus phenolic, and benzyl 
groups benzyl alkyl ethers 
seats typical lignin reactions, 
sulfonation and alkylation. 
cohol aldehyde group, one conife: 
aldehyde group for about 
propane monomers being present 
milled wood spruce lign 
alcohol may replace unsaturated 
groups, linking two more 
chains. Cross linking may caused 
aryl B-alkyl C-C bonds et! 
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oupings. The presence 0.18 car- 
bonyl group per methoxyl, compared 
the small amount coniferyl 
requires carbonyl groups 
side chains, but their actual 
positions cannot stated with 

the summary paper the Inter- 
tional Lignin Symposium held 
City last year, Erdtman (43) 
ted that many lignin chemists be- 
that the ultimate solution the 
problem near, and cau- 
these chemists that our belief 
greater than our exact knowledge. 
summarized the status and 
problems lignin chem- 
that lignins may related simple 
compounds the coniferyl alcohol 
type has been confirmed extensive 
researches Adkins, Harris, Freuden- 
berg, and Hibbert, and ultraviolet ab- 
sorption studies Herzog, Hillmer, 
Aulin-Erdtman, and Lange. Holm- 
berg’s suggestion that the most impor- 
tant reactions lignin are due the 
occurrence benzyl alcoholic groups 
generally accepted, but not directly 
proved. The hypothesis that lignins 
are formed vivo dehydrogenation 
precursors coniferyl alcohol type 
dence. More work needed, especially 
establish the nature the non- 
aromatic regions. Biochemical studies 
will shed light the biogenesis and 
structure lignins, but are hampered 
difficulty identifying lignins. Our 
views the structure lignins are 
still largely based analogies, exclu- 
sions, and speculation.” 


Fractionation, recovery, and use 
individual components pulping liq- 
uors have again received considerable 
study. Polysaccharides, sugars, and lig- 
nosulfonates have been separated from 
spent sulfite liquor means 
chromatographic and ion-exchange 
techniques (126); lignosulfonates and 
carbohydrate materials have been sep- 
arated from ammonia-base spent sulfite 
liquor means tertiary-type ani- 
onic exchange resins (142); and car- 
boxylic acids have been recovered from 
spent sulfite liquor means 
series ion-exchangers (22). Many 
articles and patents have appeared 
the evaporation spent sulfite liquors 
all bases and the recovery 
chemicals. The wet combustion 
spent pulping liquors was employed 
for the removal dissolved dis- 
persed solids (37) and for the recov- 
ery cooking liquor from spent soda 
(20). The atomized suspen- 
technique has been applied 
(113). 

Utilization the lignin from spent 
liquors has accounted for 


many papers and patents during the 
past year. Improvements the pro- 
duction vanillin from spent sulfite 
liquor have been published 
ented (34, 130, 139). The patent for 
the production dimethyl 
from kraft black liquor and sodium 
sulfide was reissued (58). This proc- 
ess essentially that employed 
Crown Zellerbach Corporation for the 
commercial production dimethyl 
sulfide. Lignin has been hydrogenated 
phenolic materials (51, 52), and 
ammonia-base lignosulfonates have 
been combined with phenol-formalde- 
hyde resins give products suitable 
for fiberboard manufacture (63). Lig- 
nosulfonates have again been used 
dispersing agents, especially for oil 
well drilling muds, 
and oil well cementing 
compositions (33, 53, 60, 121). 

Soluble lignins have found very im- 
portant applications the ceramic in- 
dustry additives china clay slips 
and clay-water bodies and for the 
preparation 
from alumina and silicon carbide (35, 
111). Further work was reported 
the lignosulfonate-chrome insolubiliza- 
tion (10), lignosulfonates for soil 
stabilization connection with frost 
heave railroad tracks (9), and 
the sequestering iron with am- 
monium lignosulfonates (144). was 
found that the iron chelate am- 
monium lignosulfonate 
for soil application supplying iron 
plants and correcting 
induced chlorosis soybeans. 

Lignosulfonates have been found 
useful reducing the foaming sea 
water (85). Lignosulfonates 
have been processed and 
modified give better tanning agents 
(59, 86, 92, 93, 123, 147). Both al- 
kali lignins and lignosulfonates have 
been used fillers rubber products 
(6, 15, 131). 

number reviews have appeared 
during the past year covering the 
lignin-carbohydrate bond (95), the 
structure lignin (41, 55, 124), pure 
organic chemicals from spent pulping 
liquors (106), vanillin from 
pulping liquors (136), 
products (7, 21, 56, 120), biological 
decomposition lignin (38, 83), ion- 
exchange purification spent sulfite 
liquor (122), and chemical utiliza- 
tion wood (87). 
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Developments Glues and 


Chairman, FPRS Glues and Gluing 


Trends types adhesives used for various applications are 
discussed. Gluing techniques and equipment advancements are de- 
scribed relation plywood, laminating treated and untreated 
wood, assembly and special composite gluing, high-frequency glu- 
ing, and edge and end gluing. Improvements methods testing 


are also discussed. 


ARE CONTINUING their vital 
role fostering better utilization 
wood making smaller pieces 
wood longer, wider, thicker, well 
making possible entirely new 
constructions not found 
woods. These new products include 
combinations two more species, 
the combining wood pieces dif- 
ferent quality, different angles 
grain, and combinations wood 
with other wood-base materials, such 
paper, hardboards, particle boards, 
paper-base plastic laminates and 
even metals. 

has been pointed out ear- 
lier annual reviews this subject, 
these developments glues and glu- 
ing processes are definitely evolution- 
ary rather than revolutionary. Conse- 
quently, any year difficult 
select for special mention items that 
are entirely new during the past 
months and 1957 was exception. 
Actually, most new commercial devel- 
opments are only advancements 
earlier, less-publicized applications 
more limited scale. turn, such 
first commercial development gen- 
erally translation some basic prin- 
ciples, explored sometime previously 
others the supposedly more rare- 
fied atmosphere basic research. 

Thus has been that only after 
careful research establish the basic 
principles good gluing, from the 
preparation the wood for gluing 
reconditioning after gluing, has exten- 
sive practical development glued 
wood products occurred. These devel- 
opments have been made possible also 
research develop new synthetic 
resins, curing agents, extenders, and 
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other components which the glue for-- 
mulator may draw upon produce 
the newer glues think will the 
hope the future. Thus, this present 
review will necessarily refer some 
the excellent material 
sented earlier reviews, for 
other reason than compare am- 


plify remarks material presented 
for the first time. 


Adhesives 


During the past year, the newer 
types adhesives, cited last year and 
earlier reviews, continued find 
wider application the subject 
further exploration. The volumes 
glues used the woodworking indus- 
try remain high levels, rising and 
falling for given end-use from year 
year largely reflection mar- 
kets for the end-use glued products. 
The following Tariff Commis- 
sion figures, reported the 1957 
Modern Plastics Encyclopedia, are 
indication the amounts certain 
synthetic-resin glues use. (Tariff 
Commission classifications) 


1955 1956 
Ib.) Ib.) 
Phenolic and other tar acid 
resins 
Bonding and adhesive resins for 
For all other bonding and adhe- 
sive 27,929 49,789 
Urea and melamine resins 
Bonding and adhesive resins for 
ply 99,598 102,081 
All other bonding and adhesive 
uses, including 28,491 
Vinyl resins for adhesives 
(other than chloride and 
copolymers) - - 35,634 36,563 


comparable figures are available 
for nonresin glues from this source. 
Bonding and adhesive 
ably include uses other than for bond- 
ing 

Animal glues, either liquids 
hot glues, continue used for 
assembly and edge gluing furniture 
manufacturing and for special appli- 
cations. Soybean glues are still widely 
used for interior-type 
wood, whereas casein glues are still 
the most widely used glues the 
ever-growing laminated-timber indus- 
try. Casein glues are used here for 
nearly all interior laminated members. 
Blood glues were formerly used 
mainly combination with soybean 
and other proteins with phenol 
resins, but now are also being used 
alone, both hot and 
for interior-type softwood plywood. 


Li 


Fig. presses clamping doors without use and retaining clamps. 


Older vegetable glues have been 
losing ground rapidly the urea- 
resin glues the hardwood and fur- 
niture plywood industry, the largest 
use for these urea-resin glues. These 
versatile urea resins, however, also 
find use edge gluing lumber and 
veneer and other specialty op- 
erations, particularly 
frequency heating used cure the 
glue lines. 


Phenol resins, when 
minor amounts extenders, are the 
principal glues for exterior-type soft- 
wood plywood. These resins, 
when more highly extended with 
blood, nutshell flour, bark, 
dues from furfural manufacture are 
becoming more widely used place 
softwood plywood. Resorcinol resins 
and the 
fications continue find their great- 
est application for 
for marine service and for other exte- 
rior applications such for bridge 
timbers and utility crossarms. 


Melamine resins have found their 
principal application when used with 
lower-cost urea resins fabrication 
Type hardwood plywood, exterior 
flush doors, and plywood floor tiles. 
Melamine-resin glues are also reported 
used certain laminating opera- 
tions where the glue line can raised 
the required elevated temperature. 
The properties the 
polyvinyl-resin emulsions 
glues most attractive for furniture as- 
sembly operations. Recent techniques 
for quick clamping with special air- 
hose diaphragms (Fig. have in- 
creased the use these emulsion 
glues for gluing plywood sinks door 
frames and for bonding plastic lami- 
nate faces plywood, lumber cores, 
and particle board cores 
fabrication. 

One current need for 
costly, durable, room-temperature-set- 
ting glue for laminated members for 
outdoor and other severe service 
replace the phenol-resorcinol 
which are still considered too expen- 
sive for laminated 
members. 

recent years, developments 
fields outside the wood industry have 
challenged the adhesive manufacturer. 
Undoubtedly, the unusual and formi- 
dable requirements the aircraft de- 
signer and producer have been some 
the most difficult meet. less 
important, however, have been some 
the requirements for low-cost, 
strong, easily applied 
quired the rapidly growing packag- 
ing industry. These industries have fo- 
cused attention not only wood and 
paper, but plastic films and sheets, and 
variety metals. Research and de- 


velopment adhesives these fields 
certain influence developments 
for the wood industry. 


One rather tangible indication the 
greater attention being given the 
wood industry combinations two 
more different types components 
make new wood adhesives with 
unique improved properties. Com- 
binations urea resins and polyvinyl 
acetate emulsions are now used 
number special applications 
achieve some the better properties 
both resins, the same time mini- 
mizing some the disadvantages 
one the other the resins. Such 
combinations incorporate fast setting 
the emulsions with better moisture 
and creep resistance the urea resins. 

The growth paper-overlaid ply- 
wood has led the use more 
thermoplastic adhesive for veneer edge 
gluing than the urea resin normally 
used for this purpose. The urea res- 
ins give very hard squeeze-out 
the surface edge-glued veneers. 
When these are then used directly 
underneath the paper overlays, the 
glue lines tend show through and 
affect the appearance. using com- 
bination urea resin 
acetate emulsion for the edge glue, 
thermoplastic squeeze-out bead ob- 
tained, which flows out under the 
heat and pressure used applying the 
paper, and leaves trace the 
surface. 

Similar combinations casein 
other protein glues with 
rubber-type emulsions which are thus 
stable alkaline systems, are now 
offered for quick clamping for flush- 
door applications and 
The advantages and limitations 
these and 
woodworking glues have not yet been 
adequately investigated. 

Extenders, such wheat and other 
cereal flours, have been used for 
number years reduce the cost 
more expensive synthetic-resin glues. 
Such extenders have generally been 
considered contribute some degree 
adhesive action their own right, 
but were usually mixed with the resins 
purely mechanical fashion nor- 
mal room temperature. the last few 
years, greater attention has been di- 
rected definite physical and chemi- 
cal modifications such fillers before, 
during, the process mixing with 
the resins. Perhaps the best examples 
are those involving the addition 
bark, wood flour, and Furafil phe- 
nol resins for interior-type Douglas- 
fir plywood where heating before and 
during mixing with special jacketed 
mixers involved. These techniques 
could undoubtedly applied for the 
use various other byproduct-type 
extenders for resin glues. 


The continuing race toward higher 
speed and lower cost production proc- 
esses the wood industry has often 
directed attention the bottleneck 
the pressing operation. Development 
the so-called process for 
bonding metal plastic faces ply- 
wood paper honeycomb cores 
continuous basis use 
pressure rubber-base adhesives has cer- 
tainly caught the eye the wood in- 
dustry. such process, the adhesive 
applied roll spray both 
mating surfaces conveyor belt, 
partially dried, and then immed 
ately assembled and run tthrough 
series hot cold rolls, for 
sure, short continuous 
This technique could expected 
eliminate, one hand, the slow 
unsightly nail gluing 
cated house panels and, the 
hand, the expensive 
hot presses high-frequency 
installations. 


Although such continuous 
pressure process has been develope 
veneer, who uses low-cost, 
base protein adhesive, such 
have not yet been developed for 
panels, glued trusses, flush-docr 
fabrication. The contact-type 
base rubber cements are, however, 
ceiving attention for specialty uses 
the wood industry, such 
plastic laminates various cores and 
Present rubber-base cements produce 
wood-to-wood joints rather low 
strength compared 
wood glues, which restricts their pres- 
ent applications certain less critical, 
nonstructural applications. quite 
rected research may develop superior 
contact-setting adhesives which can 
simplify adhesive-bonding 
and thus make possible more economi- 
cal and extensive glued-wood products. 


the field binders for particle 
boards, urea resins still retain their 
predominant role. few plants have 
been developing interesting new 
ers, based low-cost, nonresin 
rials. Recent research 
binders has been directed toward 
ducing eliminating the excess 
maldehyde fumes emitted during the 
pressing process and the 
board during warehousing and 
tual service. However, the emphas 
the search for broader markets 
particle board beyond 
core-stock market centers attention 
considerations other binders 
may provide greater permanence 
the bond, such may required 
housing uses. greatest interest 
are the phenol resins. The field 
particle board binders represents 
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profitable research produce 
binders order expand mar- 
for such boards. Related problems 
volve the incorporation preseva- 
fire-retardant chemicals par- 
boards during manufacture. 

The present and 
the aircraft and missiles 
ld, particularly the need for high- 
nperature resistance, are fostering 


amount basic research for the 

litary agencies synthesize entirely 

polymeric materials for future 
The ascent Sputnik has served 
publicize some this basic work, 
formerly cloaked under strict security. 
much this basic research 
undoubtedly now long way be- 
yond any practical application pres- 
ent woodworking adhesives, can 
expected that some the basic find- 
ings, together with the confidence 
the ability solve difficult problems, 
will play important part the 
future producing better glues and 
glued products for the wood industry. 


Gluing Techniques and 


has long been recognized that the 
quality glued joint depends both 
the glue and the gluing tech- 
nique Indeed, much the re- 
search and development glues has 
concerned the identification those 
factors that are critical the gluing 
operation and the establishment 
optimum conditions for using each 
glue, establishing the limitations 
operating conditions, and the develop- 
ment new adhesives that are easier 
use and which require less rigid 
control the gluing process while 
still maintaining acceptable levels 
performance, 

number the recent improve- 
ments gluing techniques have 
already been noted the discussion 
adhesives. Glue users generally are 
continuing take the more realistic 
viewpoint that the glue manufacturer 
can only much towards making 
his glue foolproof, and that 
therefore advisable understand the 
limitations the glues being used, 
provide and maintain the proper 
equipment, and train and supervise 
their personnel throughout the various 
gluing operations. 

Plywood: Particularly the 
large volumes glue short time, 
more attention being given 
proper storage and handling resins. 
More attention being given bulk 
storage liquid resins, particularly 
phenol resins, and the proper piping 
pumps handle these resins 


Material for this section supplied 

zely Carl MacLagan the Borden Co., 
Robt. Williams and Miller Amer- 

Marietta Co., Maurice Rhude Unit 
oducts Lab. 


all seasons the year. This has re- 
quired larger pumps and pipe for 
handling the resins, particularly the 
colder weather, and protecting tanks 
and pumps from extremes both hot 
and cold weather. the case pow- 
dered glues, more interest shown 
bulk storage and handling equip- 
ment reduce cost. There has been 
increasing trend towards shipment 
such dry resins and other glue com- 
ponents multiwall paper bags, 
disposable pallets, designed for han- 
dling fork-lift trucks. 

Also the larger plywood plants 
the trend toward larger mixers. 
some cases, particularly Western 
Canadian mills, often the practice 
mix all the adhesive for 24-hour 
period during the day shift. This elim- 
inates the need for skilled glue-mixing 
personnel the afternoon and eve- 
ning shifts. Such practices are lim- 
ited, course, glues with sufh- 
ciently long working life. 

Mills are beginning give more 
attention cleaning glue lofts and 
mixing areas. Temperature-recording 
equipment being installed more 
widely mixers and tanks where 
temperature changes are involved 
mixing, such for the heating and 
cooling required for some the ex- 
tended phenol resins used for soft- 
wood plywood. Neoprene-covered 
scraper blades for mixer agitators have 
improved glue quality and consistency. 
Better mixing equipment has reduced 
cooling periods much per cent. 
Propeller-type mixers are being util- 
ized greater degree the mixing 
some adhesives. Cost, size, and 
other economic aspects make this type 
desirable for some types glues. 
However, the propeller-type mixers 
have certain mechanical limitations 
compared conventional blade-type 
mixers. 

Continued efforts have been made 
toward improving maintenance 
spreader equipment 
the spreading operation both the 
plywood and laminating industries. 
the West Coast particularly, the more 
extensive use Buna—N rubber for 
spreader rolls has resulted longer 
use periods before regrooving roll 
changes are required. With such new 
rolls, these periods now range from 
months year. Because Buna—N has 
less tendency swell continued ex- 
posure alkaline adhesives, spread 
control has been more precise, and has 
often resulted having spreader crews 
more interested and determined 
maintain the recommended rates 
spread production. Spreaders can 
also washed down more quickly be- 
cause the adhesive tends release 
more readily. from the rolls. 
Continued attention being given 
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determining and recommending proper 
roll grooving configurations and estab- 
lishing industry specifications for such 

One investigator recently reported 
the use automatic spray equip- 
ment for applying exterior-type phe- 
nol-resin glues Douglas-fir veneers. 
The purpose was reduce glue waste 
and glue-line costs compared 
conventional roll spreaders. Although 
not yet tried production basis, 
results were apparently encouraging. 


The trend, particularly West 
Coast plywood mills, has been toward 
presses with improved 
matic press loading 
ings ‘are becoming fairly common. 
Shorter press cycles and faster curing 
adhesives are possible because 
better automatic loading and unload- 
ing equipment permit faster rates 
production without precure prob- 
lems. There has been renewed effort, 
sparked the control equipment 
manufacturers and adhesive suppliers, 
improve maintenance tempera- 
ture-control equipment presses. 


Installation automatic moisture- 
content-indicating equipment for ve- 
neer has increased recently the 
West Coast plywood mills. This has 
also contributed improved gluing. 
Other improvements and expansion 
the use such moisture-content indi- 
cators are expected continue. 


Use direct-fired veneer dryers, 
particularly the softwood plywood 
industry, apparently leveling off. 
Because some problems obtain- 
ing satisfactory glue bonds 
ently when high temperatures were 
used for drying the veneers, there has 
been some tendency use lower air 
temperatures these dryers with re- 
sultant slower rates drying. 


Laminating: Efforts were contin- 
ued laminators improve assem- 
bly and clamping equipment and 
improve heating and curing facilities. 
More laminators have installed forced- 
air steam-pipe systems heat 
laminates obtain higher glue-line 
temperatures and thus improved adhe- 
sive bonds. Heated areas ranged from 
large, heated gluing rooms with large 
unit heaters canvas and other cover- 
ings directly over the work during 
curing cycles. Use potentiometers 
determine glue line 
came more prevalent. Special equip- 
ment for assembling and clamping 
large laminated members have de- 
creased the assembly times required 
gluing that more reactive adhesives 
are being investigated reduce pres- 
sure periods, 

Split-roll spreaders, conveyors for 
handling spread laminations, retainer 
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and other quick-acting clamps, well 
better lamination hold-down systems 
have all resulted search for faster 
room-temperature-curing adhesives for 
laminating. Research continues the 
gluing laminates with lower grades 
lumber for interior laminations, and 
higher grade pieces for exterior lam- 
inations order take better advan- 
tage each grade. 

the laminating industry there has 
been increase the use larger, 
more accurate scarfing machines. This 
has resulted better-fitting scarfs and 
improved scarf joints. Scarf-cutting 
equipment with planer types cutter 
heads have been built that are far 
superior some the previously used 
scarf-cutting devices. The technology 
scarfing being more appreciated, 
and methods applying 
glues, and pressing are being better 
controlled. The fact that many lam- 
inators are getting more and more 
quality conscious has also resulted 
improvements the techniques for 
gluing scarf joints. 


Laminating Preservative-Treated 
Wood: There are essentially two 
methods for obtaining 
treated laminated members: 
treating the already glued and ma- 
chined laminate, treating the 
lumber and then gluing members 
the required size and shape. the 
two methods, treatment after gluing is, 
general, the most practical and eco- 
nomical. When laminated members 
not lend themselves treatment be- 
cause their size shape, however, 
the gluing treated material the 
only known method producing ade- 
treated members. Generally the 

urable resorcinol 
cinol resin glues are used such lam- 
inated members from treated wood. 


Considerable research has been car- 
ried out during the past decade glu- 
ing treated wood, and methods have 
been evolved which make the gluing 
wood treated with certain preserva- 
tives practical reality. For instance, 
appreciable amount Tanalith- 
treated red oak has been laminated 
two plants. Some red oak and southern 
yellow pine treated with oil-borne pre- 
servatives (pentachlorophenol and 
copper naphthenate) have also been 
laminated commercial scale. Re- 
sults recent research indicate that 
less problem glue wood 
treated with these preservatives 
light mineral spirit solvent than when 
heavy oil solvent used with them. 


Assembly Gluing: The majority 
the usual assembly gluing opera- 
tions continue performed with 
the customary manual pneumatic 
case, drawer, frame, similar 
clamps. Many other assemblies require 


little pressing equipment because 
the design the joint renders essen- 
tially self-clamping. Presently, hot ani- 
mal glues are one the most com- 
monly used adhesives for these gluing 
operations. 


The partial conveyerizing many 
assembly gluing installations, includ- 
ing the moving glued assemblies 
through forced-drying tunnels expe- 
dite setting the adhesive, increas- 
ing. This technique shows promise for 
faster, more efficient operation. Use 
polyvinyl resin emulsions for assembly 
gluing definitely increasing with 
such factors product end use, cost, 
ease preparation and application and 
speed set determining the choice be- 
tween emulsion and protein-type adhe- 
sives. Prepared liquid animal glues, 
which exhibit properties intermediate 
between those hot animal glues and 
the emulsion-type adhesives, are also 
being increasingly applied assembly 
gluing processes. 


Although the majority assem- 
bly gluing operations presently employ 
manual techniques for adhesives 
spreading, large number special- 
ized mechanical spreaders are use 
for this work. Some woodworkers, 
marily those making specialized prod- 
ucts, have displayed ingenuity de- 
signing and building extremely 
cient equipment for unusual gluing 
operations. example equipment 
for applying metered amounts glue 
large number mortises dowel 
holes single rapid operation. The 
use systems that utilize 
glue guns for applying prepared-type 
nique, and generally proving profit- 
able those using it. The use poly- 
ethylene for spread- 
ing has replaced the brush many 
instances, and well established the 
retail trade. 


Special Composite Gluing Appli- 
cations: There increasing trend 
using plastic laminates school 
furniture and occasional furniture 
pieces for the home after earlier uses 
limited kitchen and dinette sets and 
counter tops. For this the public 
demanding higher quality produc: 
than was previously made. Special 
efforts are being made eliminate 
the laminate surface— 
problem often due largely the core 
stock used the panel. present, 
far the effect the glue con- 
cerned, the problem best reduced 
exercising quality control the entire 
bonding process. super gap-filling, 
pressure-sensitive adhesive would 
ideal for such application. This type 

There some interest impreg- 
nated paper crossbands, particularly 


Fig. 2.—Knotty lumber can 
with resin-impregnated paper provide 
better, paintable wood 


below decorative laminate faces, wher 
seems quite effective min 
imizing, but not eliminating, 
Gap-filling urea resins, 
vinyl acetate emulsions, and urea-poly- 
vinyl resin combinations are said 
produce the best adhesion, 
certain high-density materials still pre 
sent bonding problems. 


There continuing growth pro 
duction paper-overlaid 
especially the West Coast, wher: 
panels with lower grade faces are sub 
stantially up-graded, particularly 
better paintability. 


Similarly, more attention 
given overlaying solid wood with 
paper up-grade the surfaces, im- 
prove paintability, and better utilizc 
lower grade sheathing panel form 
for greater convenience handling 
and installation. One interesting poten- 
tial experimental paper-faced 
wood siding, not yet production. 
(Fig. 2). The potentials this field 
seem great, but depend 
the development efficient anc 
economical gluing process, 
continuous basis. 


Paper-overlaid veneer has been pro- 
duced for several years and finds 
important market particularly for con 
tainer material such special 
bound boxes and crates. least thre 
processes are use. One West 
plant has developed 
roller-press technique for bonding th: 
paper dry softwood veneer with 
special protein adhesive. 
plant uses conventional 
technique with dry hardwood veneer 
and urea-resin adhesive for 
mulation, while southern plant 
paper green hardwood veneers wit! 
protein adhesive immediately befor 
the veneer dried. 

Asbestos board products 
ing their way more and more into 
plications with wood 
degree fire resistance 
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Casein, polyvinyl acetate, lightly ex- 
urea, 
resin glues are said perform well 
asbestos, board, but straight 
resorcinol-resin glues are said per- 
form less satisfactorily. Presizing 
‘he asbestos recommended adhe- 
manufacturers the material 
porous. 


Particle board increasing use, 
particularly core stock, where 
replacing edge-glued lumber. These 


uses require gluing such boards. 


Conventional radio-fre- 
quency, and edge-gluing 
formulations, well casein and 
resorcinol-resin adhesives, are said 
perform well. More attention now 
given edge gluing the small trim 
pieces particle board means 
reclaiming much this material. 
Selection the adhesive mix for bond- 
ing particle boards dependent the 
application for the board. Similar 
problems are encountered gluing 
hardboards, such gluing panels 
frames furniture and television cab- 


Radio-Frequency Gluing: There 
continuing growth the number 
electronic edge gluers the industry, 
almost all categories finished 
products—veneer for plywood, lumber 
cores, solid wood furniture panels, and 
particle boards. Urea resins are used 
almost exclusively these operations. 
This trend shows every sign con- 
tinuing for some time come. 
least one large furniture manufacturer 
and number small ones are using 
high-frequency gluing. They use cat- 
alzed urea resins for various assembly 
gluing operations. While proce- 
dure has not become widespread 
expected, its users have found definite 
advantages the method. One deter- 
rent more widespread use high- 
frequency assembly gluing may the 
relatively high first cost the equip- 
ment required, particularly electronic 
pressure jigs for small production runs 
with large variety glued items. 


End and Edge Gluing: There 
decided increase interest the end 
gluing short clear pieces lumber 
with finger make longer con- 
tinuous pieces, with few defects, 
for use items such door-jamb 
sets, gable-end trim, and variety 
architectural millwork pieces for paint- 
ing. Some this end-glued stock 
subsequently edge glued provide 
panels clear lumber for such appli- 
cations lining for box cars. 


There has been considerable 
amount development work ma- 
chinery for cutting fingers precisely 
lumber random but short lengths, 
particularly widths over inches, 
ind for end gluing such material 


continuous basis. Both high-frequency 
and heated-platen techniques are being 
used for curing the glue lines. Urea 
resin and melamine-urea resin for- 
mulations have been used for such end 
gluing, the latter being preferred when 
the resultant lumber intended for 
more severe service when the lum- 
ber sold stock lumber with- 
out knowledge end-use application. 

emulsion glues have also been reported 
used some end gluing. Such 
end gluing, alone together with 
edge gluing and laminating, will un- 
doubtedly play increasingly impor- 
tant part the better utilization 
short lumber left after defects are cut 
out and after other manufacturing 
operations. 


Methods Test* 


Because quality control the fin- 
ished glued product imperative 
markets are maintained and ex- 
panded the face competition with 
other materials, continued attention 
has been directed toward sampling 
procedures and test methods for glued 
products. The plywood producers con- 
tinue most active application 
such product quality evaluation 
through their trade associations. How- 
ever, studies have continued efforts 
improve and simplify the well- 
known delamination test “vacuum- 
pressure for evaluation glued 
joints laminated timbers. 

Considerable emphasis has been di- 
rected toward the development ply- 
wood bond tests for interior types 
plywood which will lend themselves 
niques than does the present 10-cycle 
room-temperature soak-and-dry 
While methods currently being devel- 
oped are more readily controlled than 
the old soak-and-dry test, their 
prime advantage that producing 
significant result greatly reduced 
period time, and also possibly 
improved precision and more rigid 
test. 

One such test method currently un- 
der investigation the Douglas Fir 
Plywood Association utilizes 
specimen inches wide inches 
long. The test cycle consists hours 
soaking room temperature and 
hours drying 130° This size 
specimen together with accelerated 
drying temperatures considered 
develop maximum shrinkage and swell- 
ing and thus stress glue lines the 
point that any failure will become 
apparent quickly. Attention other 
investigators being given possible 
automation the soaking-drying cycles 
such test. 


tions from John Butler the Hardwood 
Plywood Institute. 
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similar investigation under way 
the hardwood plywood industry, 
where consideration being given 
test which employs the extent 
delamination the end fixed 
period rapid wet-dry cycles in- 
creased temperatures the index 
plywood quality. new test specimen 
especially developed for this tentative 
test utilizes series notches around 
its perimeter facilitate the rapid 
determination the extent any 
delamination. This makes possible 
test that has the advantages great 
reduction the time required, eco- 
nomical adaptation fully automatic 
cycling controls, and minimum man- 
hours requirement. The sensitivity 
the new test comparable that 
the present standard test with presently 
used glues. Investigations are continu- 
ing, particularly with regard the dif- 
ferent responses various types 
adhesives this tentative test. 

Considerable interest being mani- 
fested better understanding the 
potential performance various water- 
proof glues. While much this still 
the research stage, there doubt 
that the ultimate findings will illustrate 
definite need for adjustment com- 
plete revision current test methods. 

reanalysis test methods some 
cases long overdue. Some the 
conventional joint-test procedures and 
other test methods for glues and glued 
products have become well established 
and have been used with reasonable 
success for many years. However, some 
these tests may have been misunder- 
stood and used for purposes for which 
they were never originally intended. 
other cases, adequate 
dures are definitely inadequate lack- 
ing. This particularly true the case 
certain acceptance standards for 
glues glued products where test 
methods are frequently those that were 
hastily contrived meet wartime 
need. These procedures have often 
been further modified attempts 
adapt portions the methods other 
new specifications without adequate 
understanding the purposes and 
principles involved. 

This most prevalent difficulty has 
been given recognition the Amer- 
ican Society for Testing Materials 
when, recent meeting Commit- 
tee D-14 (Adhesives), initial steps 
were taken toward the organization 
subcommittee deal specifically with 
wood adhesives. This subcommittee 
charged with the responsibility 
view present ASTM test procedures 
for adhesives, particularly their 
applicability wood adhesives, de- 
velop new procedures they are 
found needed, and ultimately 
develop ASTM specifications for wood 


that these efforts and objectives apply 
all classifications wood gluing; 
lumber, veneer, particle board, assem- 
bly joining, and specialized bonding 
(wood metal, wood plastic). 

One field which requires more atten- 
tion that non-destructive tests, 
fertile but perhaps difficult field for 
basic research. For example, laminators 
and users laminated timbers recog- 
nize the need for reliable non-destruc- 
tive tests for obtaining assurance that 
glue lines will durable under the 
exposure condition 
tempts develop such test are 
underway order reduce the mate- 
rial lost the past block-shear and 
delamination test samples. Non-de- 
structive tests would also desirable 
for evaluation plywood assembly 
joints and joints other glued prod- 
ucts. 

The most commonly considered 
principle for such non-destructive joint 
tests usually ultra-sonic vibration. 
Because variability reaction 
different wood samples ultra-sonic 
frequencies, this technique has been 
difficult apply with confidence. 
Often, ultra-sonic tests other types 
bonded materials have been ade- 
quate distinguish between bonds 
and lack bonds, but not distin- 
uish between bonds good and poor 
quality. Recent studies ultra-sonic 
techniques adhesive-bonded metal- 
to-metal joints for aircraft are reported 
show promise distinguishing dif- 
ferent degrees actual bond quality. 
These studies may later throw some 
valuable light the problems non- 
destructive testing wood joints. 
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The 1957 Review for the Veneer and Plywood Division 
presented the form survey facilities available and re- 
search being done these facilities veneer and plywood. The 
facilities surveyed are listed alphabetically three categories: com- 
research organizations, research other 
than universities, and universities and associated organizations. 


FOLLOWING INFORMATION 

compiled response the desire 
expressed the Veneer and Plywood 
Division FPRS attempt get 
survey the research underway and 
the facilities available for research 
the field veneer and plywood.” 
was decided limit this survey 
public and commercial 
Commercial institutions 
preted being those 
which are organized 
work for the industry for fee. 
questionnaire was used assemble this 
material. The organizations contacted 
were selected from two research direc- 
tories published the National Lum- 
ber Manufacturers Association. Each 
organization was queried to: (a) 
their current research the field 
veneer and plywood. (b) research fa- 
cilities available for such work, and 


The Authors: Dickinson holds 
from the University Minnesota, from 
Michigan State College (now U.), and PhD 
from Yale University. spent several years 
the lumber industry, and U.S. Forest Prod- 
Laboratory, and the Forest Service, and 
served the faculty Yale University and 
the University Michigan before joined 
California Forest Products Laboratory. 

Nearn holds degree from New 
York State College Forestry, and and 
from Yale University School Forestry. 


(c) type business arrangement that 
could made with the various organ- 
izations. 

The information gathered may 
summarized follows: 


Commercial Research Organizations 


These firms are engaged research 
business enterprise, hence their 
staff and facilities are available 
contract basis. 


Battelle Memorial Institute 

505 King Avenue 

Columbus, Ohio 

Finely, Liason, Forest Products 
and Wood-using Industries 

Current research: Agreement with 
sponsors prohibits disclosure 
gram. 

Facilities: Veneer cutting and dry- 
ing, waste disposal, gluing, 
retardant treatments, and business and 
economic service the field forest 
products. Battelle does not engage 
routine testing consulting. 
William Clapp Laboratories 
Washington Street 
Duxbury, Massachusetts 

Current research: Evaluation the 
effect destructive biological agents 


FOREST PRODUCTS JOURNAL 


including marine borers plywood 
that has been treated with preserva- 
tives other protective mechanisms. 
Elmendorf Research Laboratory 
860 Charleston Road 
Palo Alto, California 
Vaughan 

Current research: High 
low-density particle boards; glass-like 
surfaced, low-density particle board; 
wood flooring for on-grade concrete 
slabs; new siding—aluminum lumber; 
container design, and utilization 
low-grade waste lumber and veneer. 

Facilities: Adhesive formulation and 
evaluation equipment, cold press, hot 
press, controlled humidity-temperature 
room, shear tester, universal testing 
machine, and many specialized pieces 
equipment. 
Foster Snell, Inc. 
West 15th Street 
New York 11, New York 

Current research: Research, develop- 


ment, and testing adhesives, wood: 


finishing, utilization wood and 
wood products. 

press, hot press, 
glue spreader, controlled temperature 
and humidity room, and shear--testing 
equipment. 

Southern Research Institute 
Birmingham, Alabama 
Feazel, Head, Applied Chemistry 

Division 

Current research: Evaluation pre- 
finished plywood paneling. 


J 


that these efforts and objectives apply 
all classifications wood gluing; 
lumber, veneer, particle board, assem- 
bly joining, and specialized bonding 
(wood metal, wood plastic). 

One field which requires more atten- 
tion that non-destructive tests, 
fertile but perhaps difficult field for 
basic research. For example, laminators 
and users laminated timbers recog- 
nize the need for reliable non-destruc- 
tive tests for obtaining assurance that 
glue lines will durable under the 
exposure condition 
tempts develop such test are 
underway order reduce the mate- 
rial lost the past block-shear and 
delamination test samples. Non-de- 
structive tests would also desirable 
for evaluation plywood assembly 
joints and joints other glued prod- 
ucts. 

The most commonly considered 

principle for such non-destructive joint 
tests usually ultra-sonic vibration. 
Because variability reaction 
different wood samples ultra-sonic 
frequencies, this technique has been 
difficult apply with confidence. 
Often, ultra-sonic tests other types 
bonded materials have been ade- 
uate distinguish between bonds 
and lack bonds, but not distin- 
uish between bonds good and poor 
quality. Recent studies ultra-sonic 
techniques adhesive-bonded metal- 
to-metal joints for aircraft are reported 
show promise distinguishing dif- 
ferent degrees actual bond quality. 
These studies may later throw some 
valuable light the problems non- 
destructive testing wood joints. 
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University, University Park 


The 1957 Review for the Veneer and Plywood Division 
presented the form survey facilities available and re- 
search being done these facilities veneer and plywood. The 
facilities surveyed are listed alphabetically three categories: com- 
mercial research organizations, research other 
than universities, and universities and associated organizations. 


FOLLOWING INFORMATION 
compiled response the desire 
expressed the Veneer and Plywood 
Division FPRS attempt get 
survey the research underway and 
the facilities available for research 
the field veneer and plywood.” 
was decided limit this survey 
public and commercial institutions. 
Commercial institutions 
preted being those 
which are organized 
work for the industry for fee. 
questionnaire was used assemble this 
material. The organizations contacted 
were selected from two research direc- 
tories published the National Lum- 
ber Manufacturers Association. Each 
organization was queried to: (a) 
their current research the field 
veneer and plywood. (b) research fa- 
cilities available for such work, and 


from the University of Minnesota, MS from 
Michigan State Callens (now U.), and PhD 
trom Yale University. spent several years 
the lumber industry, and U.S. Forest Prod- 
icts Laboratory, and the Forest Service, and 
erved on the faculty of Yale University and 
University Michigan before joined 
California Forest Products Laboratory. 

Nearn holds degree from New 
York State College Forestry, and and 
XF from Yale University School of Forestry. 


(c) type business arrangement that 
could made with the various organ- 
izations. 

The information gathered may 
summarized follows: 


Commercial Research Organizations 


These firms are engaged research 
business enterprise, hence their 
staff and facilities are available 
contract basis. 


Battelle Memorial Institute 

505 King Avenue 

Columbus, Ohio 

Finely, Liason, Forest Products 
and Wood-using Industries 

Current research: Agreement with 
sponsors prohibits disclosure 
gram. 

Facilities: Veneer cutting and dry- 
ing, waste disposal, gluing, 
retardant treatments, and business and 
economic service the field forest 
products. Battelle does not engage 
routine testing consulting. 
William Clapp Laboratories 
Washington Street 
Duxbury, Massachusetts 


Current research; Evaluation the 
effect destructive biological agents 
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including marine borers plywood 
that has been treated with preserva- 
tives other protective mechanisms. 
Elmendorf Research Laboratory 

860 Charleston Road 

Palo Alto, California 

Vaughan 

Current research: strength, 
low-density particle boards; glass-like 
surfaced, low-density particle board; 
wood flooring for on-grade concrete 
slabs; new siding—aluminum lumber; 
container design, and utilization 
low-grade waste lumber and veneer. 

Facilities: Adhesive formulation and 
evaluation equipment, cold press, hot 
press, controlled humidity-temperature 
room, shear tester, universal testing 
machine, and many specialized pieces 
equipment. 

Foster Snell, Inc. 
West 15th Street 
New York 11, New York 

Current research: Research, develop- 
ment, and testing adhesives, 
finishing, utilization wood and 
wood products. 

glue spreader, controlled temperature 
and humidity room, and shear--testing 
equipment. 

Southern Research Institute 
Birmingham, Alabama 
Feazel, Head, Applied Chemistry 

Division 

Current research: Evaluation pre- 
finished plywood paneling. 


FPRS Review 


Facilities: Adhesive formulation and 
evaluation equipment, cold press, hot 
high frequency, universal test- 
ing machine, shear testing equipment, 
and controlled humidity temperature 
room. 


Stanford Research Institute 
Stanford, California 
Lester Bratt 


Current Evaluation pre- 
finished plywood, and detection in- 
cipient blister plywood. 

Facilities (All listed are laboratory 
type): Adhesive formulation and 
evaluation equipment, cold press, hot 
press, veneer dryer, veneer clipper, 
glue spreader, controlled humidity- 
temperature room, shear tester, and 
universal testing machine. The Insti- 
tute does sponsored research but 
consulting. 


Timber Engineering Company 
Research Laboratories 

4812 Minnesota Ave., 
Washington 19, 

Carl Rishell, Director Research 


Current Research: Studies the 
flammability treated and untreated 
determination minimum 

ending radii for woods commonly 
used curved, glued, laminated mem- 
bers. 

Facilities: Adhesive formulation and 
evaluation equipment, cold press, hot 
press, high frequency, glue spreader, 
universal testing machine, shear testing 
equipment, and 
ture-humidity rooms and cabinets. 


United States Testing Company 
1415 Park Avenue 

Hoboken, New Jersey 

Fish, Sales Manager 


Current research: Agreement with 
sponsors prohibits disclosure specific 
activities. However, this organization 
does handle end products and end use 
evaluation forest products, includ- 
ing plywood and related items. 

Facilities: Adhesive formulation and 
evaluation equipment, controlled hu- 
midity and temperature room, shear 
testing equipment, universal testing 
machine, and outdoor exposure 
racks” approximately eight stations 
representing different climatic condi- 
tions and marine exposure under sub- 
tropical conditions the Texas Gulf 
Coast. 


Public Research Organizations Other 
Than Universities 


Forest Products Laboratory, U.S.D.A. 
Madison, Wisconsin 
Dr. Hall, Director 


The Forest Products Laboratory does 
contract research under certain condi- 
tions. These conditions are outlined 
detail the booklet “Cooperative 


Service Forest Products 
which may obtained from the lab- 
oratory request. 


Current research: The Forest Prod- 
ucts Laboratory has completed has 


under way projects such the fol- 
lowing: 


Veneer Studies 


Prevention deterioration ve- 
neer logs warm-weather storage; 
veneer cutting (rotary 
and drying properties 
species; slicing thick veneer for 
laminated products; press-drying 
veneer for special products 
heating veneer logs electrically; veneer 
drying rate and defect studies, refine- 
ments veneer cutting technique; and 
development hardwood veneer log 
grades. 


Plywood Gluing and Fabricating 
Studies 


Plywood-making properties little- 
used species; evaluation bond qual- 
ity plywood; fundamental adhesive 
studies; blood and extended resin ad- 
hesives for plywood, gluing white- 
pocket Douglas-fir veneer for plywood, 
and glueability naturally decay- 
resistant species for 
wood. 


Service and Performance Testing 
Plywood 


Continue evaluation making ef- 
fectiveness overlays plywood for 
exterior service; continue exposure test- 
ing plywood little-used species; 
continue evaluation boat-grade ply- 
wood made treated veneer and ve- 
neer naturally decay resistant spe- 
cies; study properties flat and 
molded boat-grade plywood several 
durable species. 


adhesive formulation both labora- 
tory and pilot-plant scale; pilot-plant 
facilities for veneer cutting both 
lathe and shear; cold-presses, labora- 
tory and pilot plant; hot presses—lab- 
oratory and pilot plant; high 
quency, laboratory and 
veneer dryer, laboratory pilot 
plant; veneer clipper, pilot plant; and 
glue spreader, laboratory pilot 
plant. 


Plywood testing facilities include: 
controlled humidity and temperature 
rooms, shear testing equipment, and 
universal testing machine. 


Oregon Forest Products Research Cen- 
ter 

Corvallis, Oregon 

John Grantham, Managing Director 
Current research: Compression 

white-speck Douglas-fir dur- 

ing hot pressing. 


Facilities (All laboratory type ex- 
cept where indicated 
adhesive evaluation equipment (lim- 
ited), cold press (limited), hot press. 
one and one con- 
trolled humidity-temperature room. 
shear tester, and universal testing ma- 
chine: one laboratory type triple range 
2,000; 10,000/20,000 Ib., one com- 
mercial type triple range 12,000; 
60,000; 120,000 Ib. 

The Center does limited amount 
sponsored research, but commer- 
cial consulting. acts advisory cap- 
acity charge. 


Puget Sound Naval Shipyard, 
Bremerton, Washington 


Current research: Strength proper- 
ties Douglas-fir plywood commer- 
cially with water- 
borne 

Facilities (All listed are laboratory 
type and available only for Bureau 
Ships sponsored research): Adhesive 
formulation and evaluation equipment, 
cold press, hot press, glue spreader, 
controlled humidity-temperature room, 
shear tester, and universal testing ma- 
chine. 

The Shipyard does 
search and consulting for Bureau 
Ships projects and Navy contract mate- 
rials only. 


Texas Forest Service 
Forest Products Department 
Lufkin, Texas 


Paul Kramer, Director 


Current research: current 
search the field veneer and ply- 
wood. 

Universal testing machine, 
commercial type. The Department does 
sponsored research, gives advice, and 
does consulting when requested. 


Universities and Associated 
Organizations 


Those organizations that accept con- 
tract work and have consultants avail- 
able are indicated. 


Alabama’ Polytechnical Institute 
Department Forestry 
Auburn, Alabama 

Dr. Richards 


Current research: None the field 
veneer and plywood. 

Facilities: Cold press, hot press, 
controlled temperature-humidity room. 
shear-testing equipment, and 
testing machine. The Department does 
sponsored research but consulting. 


University Arizona 
Department Civil Engineering 
Tucson, Arizona 
Prof. Ross 

search the field veneer and ply 
wood. 


FEBRUARY, 


1958 


we 


Fig. hardwood veneer experimentally the Forest Products 
Laboratory, Division Timber Processing. 


Facilities: Universal testing 
chine. The Department does sponsored 
research but consulting. 


University Arkansas 
College Engineering 
Fayetteville, Arkansas 
Branigan, Dean 


Current research: Manufacture 
plywood and other building boards 
made from by-products the lumber 
industry. 

Facilities: Adhesive formulation and 
evaluation equipment, cold press, hot 
press, high frequency, shear-tester, and 
universal testing machine. The College 
does sponsored research and consult- 
ing. 


Austin State College 
Department Forestry 
Nacogodches, Texas 

Dr. Arne Kemp, Head 


Current research: current re- 
search the field veneer and ply- 

Hot press, laboratory type. 
The Department does consulting but 
sponsored research. 


University California 

Products Laboratory 
Richmond California 

Dr. Fred Dickinson, Director 


Current research: Studies gluing 
properties California hardwoods; 
investigations the relationships 
surface properties bond strength 
gluing wood. 

Facilities (All listed are laboratory 
Veneer slicer, hot press (2), 
30”, high frequency, K.W., veneer 
glue spreader, controlled hum- 
dity-temperature rooms (4), shear 
‘ester, and universal testing machines: 
0-200 (Instron), and two 
60,000 


The Laboratory does 
search but consulting. 


Colorado Agricultural Mechanical 
College 

School Forestry 

Fort Collins, Colorado 

Dr. Wasser, Dean 


Current research: Anticipate devel- 
opment several research projects 
veneer and plywood during the next 
year; present there are none active. 

Facilities (All listed are laboratory 
types): Cold press, hot press, 
glue spreader, shear tester, and 
universal testing machine. 

The following items are in- 
cluded the new wood utilization 
laboratory the College Forestry 
and Range Management, which ex- 
pected operation during 1957- 
(all listed are laboratory Ve- 
neer slicer, adhesive formulation and 
evaluation equipment, high 
humidity-temperature 
room. The School does sponsored 
search and limited amount con- 
sulting. 


Universtiy Colorado 
Department Civil Engineering 
Boulder, Colorado 

Warren Raeder, Head 


Current research: research 
the field wood for several years, but 
would pleased discuss possibili- 
ties for the future. 

Facilities: Universal testing ma- 
chines 300,000 The Depart- 
ment does sponsored research and con- 
sulting 


University Denver 
College Engineering 
Denver, Colorado 

Current research: current 
search the field veneer and ply- 
wood. 
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Facilities (all listed are laboratory 
type): Cold press, hot press, high 
frequency, controlled humidity-tem- 
perature room, and universal testing 
machines: 50,000; 60,000; and 
200,000 Ib. capacity. The College does 
sponsored research and consulting. 


Duke University 

School Forestry 
Durham, North Carolina 
Dr. Harrar, Dean 


Current research: Determination 
manufacturing techniques for the pro- 
duction marine-type veneer and ply- 
wood from tropical woods; determina- 
tion the cause development 
latent surface defects Tupelo gum 
plywood panels. 

Facilities: Cold press, 
glue spreader, 
humidity chamber, shear testing equip- 
ment, and universal testing machines. 
The School does sponsored research 
and consulting. 


University Florida 
College Agriculture 
School Forestry 
Gainesville, Florida 


Current research: current activi- 
ties the field veneer and plywood. 


Facilities: Cold press, hot press, 
controlled temperature-humidity room, 
shear-testing equipment, and universal 
testing machine. The School does 
sponsored research and consulting. 


Iowa State College 
School Forestry 
Ames, Iowa 

Dr. Dwight Bensend 


Current research: Strength proper- 
ties tension wood and typical wood 
leaning eastern cottonwood tree 
determined with cross-lap 
shear glue test specimens; the effect 
site and degree lean the devel- 
opment tension wood eastern 
block-shear, cross-lap, 
shear test specimens measurers 
glue joint quality. 

Facilities (all listed are 
type): Cold press, hot press, glue 
spreader, controlled humidity-tempera- 
ture room, shear tester, and universal 
testing machine. The School does 
sponsored research and consulting. 


Louisiana State University 
School Forestry 

Baton Rouge, Louisiana 
Dr. Paul Burns 


Current research: None the field 
veneer and plywood. 
Universal testing machine. 


The School does sponsored research 
but consulting. 


University Louisville 
Institute Industrial Research 
Louisville, Kentucky 


Current research: None the field 
veneer and plywood. 


Facilities: Equipment for adhesive 
formulation, controlled humidity- 
temperature room, shear testing and 
universal testing machines. The In- 
stitute does sponsored research but 
consulting. 


University Michigan 
Department Wood Technology 
Ann Arbor, Michigan 

Dr. Preston 


Current research: Influence addi- 
tives water resistance soybean 
adhesives; studies the relationships 
factors controlling veneer cutting; 
influence wood moisture content 
and pressing temperatures residual 
stresses plywood panels. 


Facilities: Very small knife for pre- 
cise control forces and angles 
veneer cutting, cold press, hot press, 
high frequency, veneer clipper, glue 
spreader, controlled humidity-tempera- 
ture rooms, shear-testing equipment, 
and universal testing machine. The De- 
partment does sponsored research and 
consulting. 


Michigan College Mining and 
Technology 

Forest Products Research Division 

Houghton, Michigan 

Dr. Hereford Garland, Director 


Current research: None the field 
veneer and plywood. 


Facilities: Cold press, hot press, glue 
spreader, controlled humidity tempera- 
ture room, shear-testing equipment, 
and universal testing machine. The 
Division does sponsored research and 
consulting. 


Michigan State University 
epartment Forest Products 

East Lansing, Michigan 

Dr. Panshin 


Current research: None the field 
veneer and plywood. 


Facilities: Hot press, glue spreader, 
controlled humidity-temperature room, 
shear-testing equipment, 
sal testing machine. The Department 
does sponsored research and consulting. 


University Minnesota 
School Forestry 

St. Paul, Minnesota 

Dr. Kaufert, Director 


Current research: current 
search the field veneer and ply- 
wood. 


Facilities: Adhesive formulation and 
evaluation equipment, laboratory type; 
controlled humidity-temperature room, 
laboratory and commercial type; shear 
tester, laboratory and commercial type, 
and Universal testing machine, labo- 
ratory and commercial type. The School 
does sponsored research but con- 
sulting, rule. 


Montana State University 

Forest Conservation Experiment 
Station 

Missoula, Montana 

Ross Williams, Dean 


Current research: Composite face 
veneers, densified face veneers. 


Facilities (all listed are laboratory 
type): adhesive evaluation equipment, 
cold press, hot press, glue spreader, 
controlled humidity-temperature room, 
shear tester, and universal testing ma- 
chine. The Station does sponsored re- 
search and consulting. 


The University Nebraska 

College Engineering Architecture 
Lincoln Nebraska 

Green, Dean 


search the field veneer and ply- 
wood, but might interested the 
opportunity presented itself. 

Facilities (both are laboratory type) 
shear tester and universal testing 
machine. 


State University New York 
College Forestry 
Syracuse 10, New York 


Possess veneer and plywood equip- 
ment. Detailed information 
ects and equipment not supplied. 


North Carolina State College 
Wood Products Laboratory 
Raleigh, North Carolina 

Dr. James Bethel, Director 


Possess veneer and plywood equip- 
ment. Detailed information projects 
and equipment not supplied. 


Ohio Agricultural Experiment Station 
Department Forestry 

Wooster, Ohio 

Dr. Oliver Diller, Chairman 


Current research: None the field 
veneer and plywood. 

temperature room. The Department 
does sponsored research but consult- 
ing. 


Oregon State College 

School Forestry 

Corvallis, Oregon 

Dr. McCulloch, Dean 


Current research: current re- 
search the field veneer and ply- 
wood. 


Facilities (all listed are laboratory 
type): Hot press, glue spreader, uni- 
versal testing machine, 10,000 Ib. The 
School also makes use equipment 
and facilities Oregon Forest Re- 
search Center. The School has done 
sponsored research consulting 
date, but arrangements are possible. 


Pennsylvania State University 
Department Wood Utilization 
University Park, Pennsylvania 
Dr. Norton, Head 


Current research: Evaluation fac 
tors effecting wood-to-wood bond 
epoxide resins; effect slope grair 
strength 3-ply mahogany ply 
wood when tested bending. 

glue spreader, controlled humidity 
temperature cabinets, 
equipment, and universal testing 
chine. The Department does sponsorec 

research and consulting. 


Purdue University 

Department Forestry and 
tion 

Lafayette, Indiana 


Current research: current activi- 
ties the field veneer and plywood. 

Cold press, hot press, high 
frequency, controlled 
perature room, shear-testing equip- 
ment, and universal testing machine. 
The Department will not accept con- 
tract sponsored research. 


Mechanical Engineering Department 
College Station, Texas 
Prof. Fleming 


search the field veneer and ply- 
wood. 

Facilities (both are laboratory type 
and mainly for class instruction): Hot 
press and high frequency. The Depart- 
ment does sponsored research 
consulting. 


Virginia Polytechnic Institute 
Blacksburg, Virginia 
Dr. George Stern 


Current research: Wood, plywood 
steel gusset plates for nailed trussed 
rafters; nailing plywood diaphragms. 

glue spreader, controlled 
temperature room, shear-testing equip- 
ment, and universal testing machine 
The Institute does sponsored research 
and consulting. 


State College Washington 
Engineering Research Institute 
Pullman, Washington 

Dr. George Marra 


Current research: current proj 
ect plywood veneer. 
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1958 


evaluation 
equipment, 
press, pilot-plant type; hot 
50” 50” single opening, 
type; glue spreader; con- 
humidity-temperature room, 
aboratory type; shear tester, laboratory 
and Universal testing machine, 
aboratory type. The Institute does 
sponsored research and consulting. 


University Washington 
College Forestry 
Seattle, Washington 

Dr. Bryant 


Current research: five-year study 
factors affecting the gluability 
refractory with 
special emphasis the effect high 
temperature drying; the development 
new, high-strength building mate- 
rial made with low-grade veneer. 


Activity wood finishing has increased markedly. Three 


Facilities (all listed are laboratory 
type): Adhesive formulation and eval- 
uation equipment, cold press, hot 
press, high frequency, controlled 
rooms, shear 
tester, and universal testing machine. 
The College does sponsored research 
and consulting. 


University Washington 
Institute Forest Products 
Seattle Washington 


Clark, Assistant Technical 


Director 


Current research: Publish conversion 
factors veneer and plywood. 

Facilities (all listed are laboratory 
type): Adhesive formulation and eval- 
uation equipment, cold press, hot 
press, high frequency, shear tester, uni- 
versal testing machine. The Institute 
does consulting for Washington State 


Finishing 


LUBECK 
Vice Chairman, FPRS Wood Finishing 


publications testing finishing materials have consolidated 
thinking finish testing. Significant product developments in- 
clude vinyl resin base sealers and washcoats, improved nitro- 
cellulose lacquers, acrylic and cellulose acetate butyrate film 
formers for topcoat lacquers, and more versatile wood fillers. 


PAST YEAR HAS SEEN marked 

increase the activities surround- 
ing wood finishing. One outstanding 
development the definite move the 
users finishing materials want 
know more about the products they 
use, and their increased interest new 
methods application. This new in- 
terest has, doubt, been stimulated 
great degree the many college- 
trained men who are entering industry 
each year and are taking this chal- 
lenge finishing. The universities and 
colleges are receive much the 
credit for this. These institutions have 


this Review were received 
from Messrs. Thomas Co.), 
Laughnan (U.S. Forest Products Lab.), Hol- 
combe Engineering Co.), Martin 
(Grand Rapids Varnish Corp.), Leary (Wolver- 
ine Finishes Corp.), Hicks (The Lilly Co.), 
Lenaeus (Southern Varnish Corp.), Kirsch 
(American Cyanamid Co.), Hatcher (Drexel 


Donald (U.S. Plywood Co.), Franz (U. 
Michigan) Gatslick (State New York), 
Wint (Hercules Powder Co.), Marian (U. 
California), Garlock (NPV&L Carter 
(North Carolina State College), and Kyle, (Du 
Pont Co.). 


The Author: Donald Lubeck holds 
wood technology from the University Mich- 
igan. did testing and evaluating work 
finishing materials and systems the Singer 
Co. before took his present position 
wood technologist doing finishing work for the 
Hammond Organ Co. 


equipped their laboratories with facili- 
ties for teaching wood finishing, sub- 
ject that heretofore received only 
minimum attention. This 
edgment the educational institutions 
the need for men trained wood 
finishing should encourage manufac- 
turers sponsor projects 
schools which the companies either are 
not equipped handle cannot 
schedule their own 
Another outstanding development 
the publication three pamphlets 
the testing finishing materials. The 
first pamphlet “The Control Testing 
Finishing was written 
men the Drexel Furniture Company, 
and was published the Southern 
Manufacturers Association 
1957. Late this year, another pub- 
lication was printed the National 
Paint, Varnish Lacquer Association, 
Inc., which revision earlier 
edition Testing Methods 
for Wood The third their 
Circular 776 for Temperature- 
Change Resistance Wood 
The combination new talent and 
the ability users finishing mate- 
rials evaluate new methods and 
materials has led closer cooperation 
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firms and individuals only, but 
sponsored research. 


Yale University 

School Forestry 

New Haven, Connecticut 
Dr. Wangaard 


Current research: Bonding charac- 
teristics various adhesives rela- 
tion species variables such density, 
texture and extractive content; dimen- 
sional stability Douglas-fir plywood 
manufactured from speck” 
veneer, 


Adhesive formulation 
equipment, cold press, hot press, high 
frequency, glue spreader, controlled 
room, shear- 
testing equipment, and universal test- 
ing machine. The School does spon- 
sored research and consulting. 


with the suppliers. This cooperative 
effort producing excellent results. 

would timely this point 
state that during the past year move 
was begun reorganize the Wood 
Finishing Division FPRS. Presently, 
there are, members our commit- 
tee, representatives from groups which 
are basic nature, and some degree 
overlap. These groups, with their gen- 
eral contributions, are follows: 

Education: 
formed advances wood finishing 
and encourage and provide out- 
let for research papers. 

Suppliers: Companies who supply 
the equipment and materials necessary 
will come information new prod- 
ucts, present and future. 

Manufacturers: Companies who 
turn out the finished product. From 
this group will come information 
tests and application meth- 
ods and materials used wood fin- 
ishing. 

Associations, 
Groups that represent individuals and 
companies who have common inter- 
est. These groups often have sponsored 
projects that can presented meet- 
ings. They also can act sounding 
board for our Division presenting 
better programs. 


Investigations and Tests 


Surface Texture: Surface texture, 
influenced various mechanical 


wil 
Furniture Co.), Albiston (The Lane Co.), Mc- 


FPRS Annual Review 
procedures preparation, being in- 
vestigated from the standpoint fin- 
ishing. One method under investiga- 
tion tracer stylus—type electronic 
instrument that will assign mathema- 
tical value surface texture and sur- 
face damage combination with 
microscopic 

Another test has been devised 
measure the waviness which appears 
highly polished surface lumber 
and chipcore boards. This test (2) 
uses ground-glass panel plane 
reference, and with micrometer, 
readings are taken surface irregu- 

third method numerically rat- 
ing surfaces commonly found the 
wood-using industries has been studied 
(3) whereby changes surface topog- 
raphy are converted strain, mag- 
nified strain gages, and recorded 
continuously form profile. This 
profile then evaluated statistically. 


Adhesion: new approach the 
problem adhesion coatings 
wood has been preliminarily explored: 
wood samples carrying the paint 
lacquer films are glued specimens 
definite shape, and are tested ac- 
cording various criteria, compression 
shear, tension shear, and tension per- 
pendicular film surface. The method 
presupposes adhesive which cap- 
able rendering “paint-film 
paint-film stronger than the 
“film joint. The respective 
magnitude the adhesion summer- 
wood and springwood has been ascer- 
tained this method, and the factors 
affecting film adhesion were studied 
(4). 

There steadily increasing in- 
terest durability finishes, espe- 
cially scratch mar resistance. This 
expressed the willingness use 
non-stearated undercoats 
and extra-tough sealers such vinyls 
particular. The continuation low- 
build and low-sheen finishes also per- 
mits use more highly plasticized and 
tougher topcoats with some sacrifice 
rubbing and polishing characteristics. 


Paint Films: Veer (5) showed that 
blistering will result without tem- 
perature gradient through painted 
panel continuously wet from 
the back. For water vapor cause 
blistering, the temperature difference 
must sufficient cause condensa- 
tion the paint-film interface. 

The series, Swelling Paint Films 
Water, was continued the 
NAL (6, 7). 


Fluorescence Microscopy: 
cedure described (8) for visual ob- 
servation photography incident 
fluorescence microscopy, adequate for 


Numbers parentheses refer the Litera- 
ture Cited the end this Review. 


problems. The method consists essen- 
tially staining the adhesive finish- 
ing material before application, stain- 
ing the wood portion after gluing 
finishing, and preparing the specimens 
for observation incident ultraviolet 
light. 


Application and Processing 


Airless Spray: Further interest was 
shown the use airless spray for 
application finishing materials. This 
method uses high temperature 
150°F.) and high pressure (600 
the material atomize and apply 
with practically over spray. The 
method requires only half much ex- 
haust air conventional spraying, 
and decreases heat loss and dirt prob- 
lems. makes possible spray 
corners and inside drawers without 
and reported reduce 
material consumption per cent. 


Hot Spray: The use controlled 
temperature and hot spray application 
wood finishes increased. Heaters 
were improved design, evidenced 
the successful application lacquer 
sealers production lines through the 
use heaters with water heat 
exchange medium. One problem yet 
overcome that catalyst-cured 
synthetics clogging heaters, especially 
flat pigmented formulations. 

The warm spraying 
135°F.) lacquers and varnishes 
gaining popularity. Warm spray en- 
ables material sprayed the 
same viscosity all year. addition, 
air pressure required, which results 
material savings. 


Steam Spray: Studies are continu- 
ally being made and production exper- 
ience gained the use steam spray. 
Steam spray process which uses 
super-heated steam replace com- 
pressed air for atomization. Among 
its advantages are marked reductions 
over-spray losses, which results 
greater economy finishing. 


Stearated Sandpaper: The contin- 
ued use stearated sandpaper 
making possible further up-grade 
finishes. Tougher sealers and wash- 
coats, which were too difficult sand 
with conventional papers, can now 
used because the cutting action made 
possible the stearates the paper. 

Steinemann Ma- 
chine: European machine for the 
application lacquers and polyesters 
pouring has been introduced this 
country. This machine makes pos- 
sible apply heavy film thicknesses 
flat slightly curved surfaces one 
two applications. 

Burnishing: Finish” 
white wood sanding has been devel- 
oped and being introduced indus- 


try. Among the advantages claimed are 
(a) highly glazed surface probably 
due the fibers under 
heat friction and compression, (b) 
more even the stain coat, 
and (c) burnished surface less pen- 
etrable than normal sanded surface, 
thereby effecting saving 
material. 


Knife Rubbing: the field 
some manufacturers have exploited 
technique for scraping, knifing, th: 
final coats lacquer lieu conven 
tional rubbing. This method 
treatment provides very pronounce: 
clarity, smoothness, build and appear 
ance that comparable many cus 
tom 


House Paint 


the house-paint field, there 
increasing trend and stain 
paints. Such paints are gen 
erally zinc-free, but paint thi 
type, made with zinc oxide, now 
being advocated the American Zinc 
Institute and others. 


Progress was made during the 
the development and use 
flat house paints the conventional 
“solution” type. There are specific rec- 
ommendations for the first prim 
ing coats which depend upon whethe: 
the wood new being repainted 
Flat exterior paints show best advan 
tage rough wood surfaces such 
rough-sawn siding shingles, raked 
shakes, and forth. 


Brushing properties exterior 
and odor interior paints have 
een improved. 


The vinyl emulsion paints continue 
gain ground the expense other 
latex paints. Thus far, the vinyl emul- 
sion paints are finding increasing ac- 
ceptance the interior paint field and 
the exterior masonry paint field. 


Testing exterior emulsion paints 
has progressed the point that some 
are now being offered the trade for 
wood surfaces. 


frame houses continue finished 
the exterior with natural finish. 


Lumber associations have shown 
increasing interest natural finishes. 
and are cooperating with the paint 
dustry develop durable 
Many manufactures such finishes 
urging the use 
only, with renewal becomes neces 
sary. For clear natural finishes 
continues large amount var 
nish used the long-oil spar type 
Some progress has been made 
proving the durability such finishes 
but, general, they still need 
renewed too frequent intervals. 
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Prefinished Plywood 


One the most revolutionary de- 
has been the prefinishing 
wall paneling. The finish-time 
neasured minutes rather than hours, 
ind the film properties are ideally 
suited resist the rugged usage 
the paneling exposed. 

One method involves the impregnat- 
print and overlay-grade laminat- 
ing papers which are, turn, lam- 
inated low pressures directly 
wood, plywood, 
board cores. 

The prefinishing being done with 
the more conventional finishing mate- 
rials such lacquer, well with 
newer finishes. These newer finishes 
include polyesters applied spray and 
cured the presence air, applied 
roller and cured under cover sheet, 
and also 
paper applied wooden substrates 
adhesives. Likewise, vinyl films have 
been applied wood use con- 
tact adhesives. 


Materials 


Color Stability: Color stability 
wood continues major inter- 
est. this direction there slow 
but steady growth three directions: 


Increasing use cellulose ace- 
tate butyrate replacing nitro- 
cellulose. 

increased interest and devel- 
opment ultraviolet screening 
agents coatings, especially over 
bleached woods. 

The revision finishing systems 
incorporate the use mate- 
rials that will offer more protec- 
tion the wood, such pig- 


ment dispersion stains replace 
stains. 


Prime Coat: Aqueous dispersions 
room-temperature-setting urea for- 
maldehyde resins are being used 
primer coats for furniture and other 
finished wood products such door 
panels, and forth. 


Floor Treatment: Internally ex- 
ternally plasticized, modified un- 
modified, urea-formaldehyde resins 
the split-batch type are being used 
large scale for the permanent 
semi-permanent treatment parquet 
hardwood flooring site, for the 
pretreatment parquet flooring strips 
the mill (9, 10). 

Another trend lies the field 
ether resins for use clear sealers and 
varnishes. Their physical and peform- 
ance properties would indicate that 
they have advantages when compared 
other systems. 


Color Trends: general, the fur- 
niture-finish trend during the past year 
has been away from the “heavy pig- 
mented type finishes “low 
pigment content toners” effort 
preserve wood value. The synethtic 
toners, which penetrate more than lac- 
quer toners, are becoming widely ac- 
cepted means producing more 
effect. 

Increased employment hand glaz- 
ing, padding, and distressing, even 
conveyorized finishing rooms, up- 
grading finish value many factories. 

Another trend the simulated 
“oil effective method 
producing the close the wood look 
obtained years ago through the long 
process applying many coats lin- 
seed oil. Today this type finish ob- 
tained production lines using 
synthetic oil sealers 
dead flat lacquer conversion varnish. 

Pigment wiping stains, which are 
applied spraying and are not wiped; 
toners, which have less painted effect; 
washcoats and sealers, which give bet- 
ter adhesion, and stain lacquers and 
synthetic coatings are among the newer 
products use. 


Summary Advances 


Probably the most significant recent 
advances product development have 
been: (a) vinyl resin base sealers and 
washcoats for improved adhesion and 
cold check resistance the over-all 
finish, (b) improvements nitrocellu- 
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lose lacquers through variety 
modifiers for better color retention and 
greater gloss range (c) the develop- 
ment new type topcoat lacquers 
through the use acrylic and cellulose 
acetate butyrate film formers, and (d) 
introduction more versatile wood 
fillers provide greater flexibility 
selection sealers and topcoats and 
also allow for easier adaptation 
the wet range existing grind sched- 
ules. 

The polyester and polyurethane coat- 
ings wood both have apparent 
short-comings which have been uncov- 
ered and which, for the time being 
least, limit their extended usage. New 
raw material development along these 
lines before they can 
considered seriously for better grade 
products. 
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The most important developments wood preservation dur- 


Report Wood Preservation 


Activities—1956-57 


IRA HATFIELD 


Past Chairman, FPRS Wood Preservation Division 


ing the year have been the extended use pole-type construction, 
increased interest treating construction lumber, and the con- 
sideration “results-type” specifications rather than specified 
retentions treating practices. These developments have stim- 


research 


production, 


specification writing, 


treating techniques, and merchandising. 


NEW WOOD PRE- 
SERVING CHEMICALS were called 
the attention the Division, con- 
siderable attention has been given this 
year techniques and formulations 
for applying some the known pre- 
servatives. One field where this activity 
has been stepped has been com- 
positions and techniques for applying 
preservatives poles and posts line. 
Because extensive comparative data are 
not available such treatments, one 
the utilities has initiated project 
this problem the Forest 
Products Laboratory. 


second field study applica- 
tion methods deals with the study 
the oscillating pressure (Henriksson) 
process for injecting preservatives into 
the more refractory woods. 
was also initiated this subject the 
Forest Products Laboratory. Al- 
though the treating phase has been 
finished, considerable analytical work 
necessary before the comparative 
results this process and conventional 
pressure treatment are known. 


may premature mention this 
next research item, but develop- 
ment that will undoubtedly prove 
interest. Several years ago, Tam- 
the Wood Preservation Sec- 
tion the Commonwealth Scientific 
and Industrial Research Organization 
Australia published interim re- 
port studies conducted the treat- 
ment low-durability eucalypt true- 
wood using pressures 1000 psi. 
known follow-up research this 
field has been done the 


1953. Experimental treatment 
of timber with preservatives at high pressures. 
(Extracted from Forest Products News Letter 
No. 147). CSIRO, Australia. 


The Author: Hatfield Director Re- 
search for the Wood Treating Chemicals Co., 
St. Louis, Missouri. holds 
Simpson College and a MS from Colorado 
Agricultural College, and did advanced work at 
the University Wisconsin. was formerly 
with the USDA Bureau Plant Industry, and 
joined Monsanto pathologist. Ira has since 
been co-owner Planetary Chemical Co. and 
Manager, Industrial Preservatives Section, Mon- 
santo Chemical Co. 


determine increased temperatures 
and pressures could used treat 
some our refractory species. When 
the new wood preservation laboratory 
was built this past year the College 
Forestry, The State University 
New York, Syracuse, Y., one the 
five wood preservation units consisted 
16-inch-diameter retort feet 
long, with working pressure 1000 
psig. 350° the use thermo- 
couples and electronic potentiometers, 
possible determine internal 
wood temperatures. Preliminary screen- 
ing tests have been run small sam- 
ples red oak with satisfactory results 
both treatment elevated tem- 
peratures and pressures without creat- 
ing important defects. expected 
that preliminary reports this work 
will issue during the coming year. 


Another active research subject deals 
with how produce paintable wood 
with oil-borne preservatives. Hudson?, 
1953, published the use the 
solvent recovery system for producing 
paintable wood, but treatments con- 
ventional pressure methods 
1956, Committee the Amer- 
ican 
presented proposed specification for 
water-repellent preservative and 
standard for the pressure treatment 
with pentachlorophenol and the recov- 
ery solvent from such treated wood. 
This Committee their 1957 
ification for the preservative solution, 
but course was outside their do- 
main recommend treating practices. 
Lacking such 
tions for use with their customers, 


Hudson, Monie 1953. Recovery solvent 
from wood pressure treated with 
servatives and its effect Proc. 
Amer. Wood-Pres. Assoc. 

Morriss, 1956. Report Committee 
C-19, Woodwork containers and miscellaneous 
fabricated lumber products. Proc. Amer. Wood- 
Pres. Assoc. 

Morriss, 1957. Report Committee 
C-19, Woodwork, containers and miscellaneous 
fabricated lumber products. Proc. Amer. 
Pres. Assoc. 53:(pages not yet assigned). 


Wood Treating Chemicals put 
out recommendations their Tech- 
nical Bulletin No. 1513. 

the annual Division report for 
was mentioned that the 
Federal Housing Administration was 
seeking information the 
damage homes decay and ter- 
mites, and was attempting get in- 
formation what protective measures 
could taken. The American Wood 
Preservers Institute’ continued stud 
the subject, and found that the prob- 
lem more widespread and greater 
consequence than was 
mised. The problem sufficient 
magnitude lender and owner alike 
that the matter wood preservation 
has received greater attention this past 
year, and will still greater con- 
sequence the future. this type 
information that has stimulated re- 
search suitable paintable-type treat- 
ments for wood, for although some 
the wood will not painted, the 
characteristics such treated wood 
will increase the safety its use next 
plaster, floor coverings, roofing ma- 
terials, and other places the struc- 
ture. 

The ASTM wood pole research pro- 
gram has gone steadily forward. One 
the four purposes that research 
was determine the effects pre- 
servative treatments upon the strength 
Wood Progress Report No. dated 
April 1957, the following appeared: 

“All the tests untreated poles 
the five species have been com- 
pleted, and interim reports presenting 
the results have been prepared and dis- 
tributed contributors and committee 
members. the five reports issued, 
the last two this series were un- 
treated lodgepole pine and untreated 
western red cedar poles. sixth re- 
port, comparing the results obtained 
the crib test method test with 
those the machine method, being 
reviewed the light data 
the treated southern pine poles 
This report will completed and dis 
tributed during the current year. 


Treating Chemicals Co. 1957. Pres 
sure treatment with penta water repellent pre 
servaties. Tech. Bull. No. 1513. St. Louis, Mo. 

Hatfield, Ira. 1957. Activities the field 
wood products preservation the United State 
1955-56 Forest Prod. VII (2):54-60. 

American Wood Preservers Institute. 1957 
How build homes that will outlive the mort 
gage. p., Chicago, 
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Extended interest pole-type construction has provided wide-open field 
for wood preservers. 


“The last major phase the re- 
search program covers the tests 
treated poles the five species and the 
related tests small clear specimens. 
the selection the poles the 
several species tested the 
treated condition, particular care was 
used obtain material the proper 
density range representative the spe- 
cies and corresponding the density 
pattern the untreated poles previ- 
ously tested. This procedure was estab- 
lished permit comparison the 
results the treated and untreated 
material. methods treatment, 
the details followed good commercial 
practice for the different species, re- 
viewed and approved the com- 
mittee. 


further effort insure proper 
consideration the selection the 
lodgepole pine poles for treatment, 
special meeting attended representa- 
tives the major producers, Forest 
Service representatives, and committee 
members was held Madison. The re- 
sults specific gravity survey 
poles the Western Electric Company 
from all major producing areas were 
reviewed and the results the previ- 
ous tests untreated poles were dis- 
cussed. The group endorsed the selec- 
tion plan the Technical Advisory 
Committee, and lodgepole pine poles 
were accordingly procured Walden, 
Colorado, and Bozeman, Montana. 


“Tests the treated southern pine 
Douglas-fir poles have been com- 
pleted, and interim reports 
work are preparation. Western larch 
poles were selected Libby, Montana, 
late 1956, were treated green and 
then forwarded Madison. Tests 
treated western larch poles are now 
under way, and the treated lodgepole 
poles are hand the Labora- 
awaiting test. The western red 
poles treated have been 
and are now seasoning 


prior treatment and shipment the 
Laboratory later this year. 

conducting the research, has 
been the plan issue interim reports, 
species species, the results be- 
come available without any attempt 
analyze the data the premise that 
this could best done when the com- 
plete results for all species the 
treated and untreated poles are avail- 
able. The final report will then present 
thorough analysis all the in- 
cluding the species relationships, the 
relation the strength small clear 
specimens the poles, the effect 
preservative treatment, the effect 
test methods, and the effect defects, 
far possible. The final report will 
thus provide comprehensive technical 
interpretation all the data and also 
the relation the pole test strength 
values the current design values, but 
without recommending the level 
fiber stresses used design. The 
interim reports are restricted distri- 
bution committee members and con- 
tributors, but the final report will 
published and made available for wide 
general distribution.” 

The Soil Block Test Method for 
studying the threshold protective value 
wood preservatives against decay 
was adopted ASTM D-1413 
tentative standard. 

The National Woodwork Manufac- 
turers Association study methods 
for evaluating water repellency pre- 
servatives not sufficiently completed 
mature into change specifica- 
tion over the presently used swello- 
graph method. 

Other research projects have ma- 
tured into papers during the year, and 
the reader referred the Bibliog- 
raphy section this report for infor- 
mation them. 


Technical Activities 


One the interesting new innova- 
tions the annual meeting the 
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American Wood-Preservers’ Associa- 
tion was panel presentation re- 
sults-type specifications. The informa- 
tion presented the meeting was not 
pre-printed, but appear the 
1957 Proceedings that Association. 
Two specific aspects that will doubt 
special interest wood preserva- 
tion technicians came under the head- 
ing analysis available 
for determining compliance with re- 
sults-type specifications” 
tion 

the tenth annual meeting the 
Coordinated Wood Preservation Coun- 
cil, new project was adopted 
evaluate the effectiveness various 
preservatives and methods treatment 
when used protect wood use 
above the ground. Almost all test pro- 
cedures for wood preservatives are 
based performance ground 
where the wood stays continually 
moist. The plans for studying this 
problem will interesting and should 
produce additional knowledge this 
important subject. Some the schools 
participating the activities the 
Council already have pertinent tests 
under way. 


Items General Interest 


last year’s report, some the new 
pressure treating plants were listed that 
had started operation that year. 
has been called attention that sev- 
eral vacuum treating plants are 
operation, and the following list was 
supplied April, 1957: Cowser 
Co., Dallas, Texas; Gilmer Randle, 
Fort Worth, 
Paper Co., Division, Okla- 
homa City, Okla.; Jordan Lumber Co., 
Memphis, Tenn.; Lawson Treating 
Co., Drummond, Mont.; Penta Wood 
Products Co., Siren, Poupore 
Lumber Co., Falkinbridge, Ontario, 
Canada; Robbins Flooring Co., Ish- 
peming, Mich.; Stewart Whole- 
sale Lumber Co., Minneapolis, Minn.; 
Horace Turner, Jr., Inc., Mobile, 
Ala.; Tyee Lumber Mfg. Co., 
Seattle, Wash.; and 
Co., Houston, Texas. 


Earlier the report was stated 
that the extended use pole-type con- 
struction was one the three major 
developments that had contributed 
wood preservation interest this year. 
The American Wood Preservers Insti- 
tute reported that buildings 
one the West North Central 
States will account for per cent 
all new farm building construction, 
increase per cent over similar con- 
struction during the last three years, 
according recent survey some 
700 farms acres Since 
practically all plans for pole-type con- 
struction call for the poles pres- 
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Varied-size timber can impregnated the wood preservation 
laboratory the New York State College Forestry, Syracuse. 


sure preservative treated, this growth 
—which has been noted many states 
—is important the wood preserva- 
tion industry. The use this type 
construction longer limited 
farm buildings, but finding use 
the construction warehouses and 
other commercial well 
buildings. 
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Review Quality Control Woodworking 


CHARLES LATIMER 
Chairman, FPRS Quality Control Division 


The recent literature quality control the woodworking field 
surveyed. Although the application quality control spreading 
throughout the woodworking industry, the rate rather slow com- 
pared the Nation’s industry whole. Statistical analysis 
finding increased use investigations wood. 


URING THE YEARS 1956 and 1957 

the Forest Products Research So- 
ciety was the principal forum and 
source information regarding qual- 
ity control the woodworking indus- 
try, has been the case for several 
years. Quality control used here 
the professional sense conformity 
with the activities the American So- 
ciety for Quality Control. 

Insofar new developments are 
concerned, the paper deserving special 
“The Application Linear Program- 
ming Plywood Production and Dis- 
tribution” which was presented 
the 1956 FPRS national meeting. 
This, the knowledge, the 
first use this operations research 
method solving management prob- 
lems woodworking. Applications 
operations research techniques are 
the increase throughout all industry, 
and are sure hear more about 
this field years come. 
paper (2) Possibilities 
with Quality Control covers 
several examples relating general 
management problems present any 
company. The paper contains rather 
complete bibliography the subject. 
Wylie (3) covered the importance and 
status training for quality control 
work woodworking. His paper con- 
tains considerable bibliographical ma- 
terial the general problem qual- 
ity control training. 

Kauman, Gottstein, 
(4) present interesting study 
evaluating degrade dried veneer. 
Conceivably, the methods used might 
interest studying other grad- 
ing problems. 

Bauer (5), his article “The 
Practical Calculation Hotelling’s 
cited example “board” manufac- 


parentheses refer the Litera- 
ture Cited the end this Review. 


The Author: Charles Latimer Director 
esearch and Development for Nickey Brothers, 
atics from Columbia College, and 
echanical engineering from Oregon State Col- 
was engineer the Brooklyn Navy 
ard and Oak Ridge, Tenn., before joined 
member the American Society for 
Control, American Statistical Associa- 
and ASME. 


ture—presumably particle board. The 
technique described involves suitable 
index quality where several com- 
pensating variables are evaluated. 

Application quality control meth- 
ods spreading throughout the wood- 
working industry, although this rate 
appears rather slow compared 
the country whole. However, every 
year finds new concerns woodwork- 
ing finding application for the meth- 
ods. Also, new techniques are finding 
use connection with wood. Reed and 
White reported sampling attri- 
butes (6) and Hitchings and Wylie 
(7) reported application accept- 
ance sampling variables, using the 
lot-plot technique. 

The reluctance try the profes- 
sional approach based 
methods understandable, course, 
organizations where there has been 
previous experience with the meth- 
ods. the other hand, some organ- 
izations report having tried the meth- 
ods only find them not workable. 
good many cases, this due 


emphasizing defining the real 


quality problem and over emphasiz- 
ing the method, which resulted 
solving the wrong problem none 
all. The fundamental problem con- 
trolling quality manufactured prod- 
ucts was covered quite thoroughly 
Shewhart’s original work (8), and led 
the methods modern quality con- 
trol. Extensions and modifications 
Shewhart’s ideas quality problems 
have led corresponding extensions 
and modifications techniques for 
dealing with the problems. The litera- 
ture quality control woodwork- 
ing sufficiently extensive now 
demonstrate the usefulness 
methods wide range manufac- 
turing problems with wood. Haile’s 
paper (9) “Quality Control Sand- 
ing Particle Board” and Burnet’s (10) 
“Measuring Headrig Precision 
through the Use Quality Control 
Charts”, deserve special mention 
applications reported during the past 
year. 

The use experimental designs and 
their statistical analysis finds increased 
use investigations with wood. For 
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example, early editions the Jour- 
SEARCH SOCIETY contain very few 
papers where reference 
designs made. Recent editions the 
JOURNAL often indicate considerable 
professional competence this field. 
Hader (11) described some the 
fundamentals this extensive field 
knowledge non-technical terms. 
illustration, Hader used Hart’s pa- 
per (12) covering some problems as- 
sociated with testing type hardwood 
plywood. There were several papers 
research with wood where statistical 
design and analysis were used the 
past several years. Some these indi- 
cated the statistical work involved 
some detail, while others did not 
emphasizing the specific problem un- 
dertaken. attempt made here 


cite other examples experimental 
designs. 


Improvement quality wood 
products through new developments 
machinery, instruments, manufac- 
turing methods, are not considered 
the province the Quality Control 
Committee FPRS. Such develop- 
ments come under the jurisdiction 
the various other Divisions the 
Society. 

With the general forecasts for 1958 
being what they are, anticipated 
that the interest quality control will 
increase substantially. 


Literature Cited 


Bethel, and Harrell. 1957. 
The application linear programming 
tion. Forest Prod. VII 

Bicking, 1957. Management pos- 
sibilities with quality control methods. 
Forest Prod. VII 

Wylie, 1957. Training for qual- 
ity control work. Forest Prod. VII 

Kauman, G., Gottstein, and 
Lantican. 1956. Quality evaluation 
numerical and subjective methods 
with applications dried veneer. Bio- 
metrics. 

Bauer, Thomas 1957. The practical 
Quality Control. XIV 

Reed, O., and White. 1956. 
Statistical sampling proves efficient and 
accurate receiving inspection. Forest 

Hitchings, C., and Wylie. 
1957. Acceptance sampling veneer 
using the lot-plot plan. Forest Prod. 

Shewhart, 1931. Economic con- 
trol quality manufactured product. 
New York. Van Nostrand Co. 


Haile, 1957. Quality control 
sanding particle board. Forest Prod. 
VII 

10. Burnet, 1957. 
precision through the use quality 


control charts. Forest Prod. VII (5): 


11. Hader, 1956. Some experimental 
designs applicable problems with 


Developments Milling—1957 


wood. Forest Prod. 
427. 


12. Hart, 1956. Effect temperature 
variation the results the cyclic 
exposure test for glue bond durability. 
Forest Prod. (7):247-251. 


13. Krieder, M., and Coats. 
1957. Quality control the sawmill. 
Forest Prod. VII 


MILTON MATER 


Chairman, FPRS Lumber Manufacturing 


For the most part, 1957 was not good year for lumber manu- 
facturers. Typical mill sizes changed with the regional situation. 
Trends toward modernization and automation have continued, and 
research and development facilities have been increased. Yet, there 
has been little agitation for improvement manufacturing tech- 
niques solution the industry’s problems. 


and 
“high were the phrases 
used describe the 1957 situation 
lumber manufacturers the chairmen 
almost all the lumber regions con- 
tributing this report. Softwood and 
hardwood mills from North South 
and from the Atlantic the Pacific 
reported relatively poor year, with 
production down minimum per 
cent from 1956 the regions which 
per cent the hard-pit Appalachian 
region. 

large number small mills 
all regions closed during the year, and 
many others are operating mar- 
ginal basis, facing shut down with 
further drop lumber prices. De- 
creased building also decreased furni- 
ture demand, which affected hardwood 
mills. contrast, the central region, 
the better mills (those that produced 
well-manufactured, graded product and 
made sincere effort locate advan- 
tageous markets) had good year. 

Significantly missing from most an- 
nual reports lumber manufacturers 
was mention that decreased lumber de- 
mand might be, part, due in- 
creased use building materials other 


The Lumber Manufacturing Division di- 
vided into four areas, subdivided into 
Softwood, Northeastern U.S. Hardwood, Lake 
States, Eastern Canadian softwood, Eastern 
Canadian Hardwood, Appalachian, Southeastern 
U.S. Softwood, Central, Southwest Pine, Cali- 
fornia Pine, Redwood, Northwest Douglas-fir, 
Northwest Hardwood, Canadian Douglas-fir 
and South Central. This Annual Review is a 
chairmen. 


The Author: Mater the head 
Mater Engineering, sawmill 
neers, and president Mater Machine Works, 
Inc., sawmill machinery manufacturers. A_li- 
censed mechanical engineer, Mater holds a BS 
mechanical engineering, and 
nearly papers sawmill mechanization and 
automation. 


than wood. The loss wood’s tradi- 
tional markets has received the lion’s 
share the attention those the 
marketing end the lumber industry. 
Plastics are now fourth place 
building material, 
steel, and other metals are making in- 
roads the demand for wood. 

Also missing from the evaluation 
the poor position the lumber indus- 
try was the possibility that the lack 
coordinated wide-spread research and 
development program improve lum- 
ber manufacturing efficiency was handi- 
capping lumber manufacturers. Many 
the industry have voiced the opinion 
that new techniques are needed en- 
able lumber manufacturers produce 
lumber profitably the lower lumber 
prices the current and future economic 
situation apparently requires. Many 
economists have warned during the 
year that lumber prices have gone 


14. Schrumpf, J., Carter, and 
Hader. 1956. rapid method 
evaluating check resistance furniture 
lacquer films. Official Digest Federa- 
tion Paint and Varnish Production 
Clubs. 

15. Keylworth, 1955. Studies 
boards. Holz Rob-u, Werkstoff. 
German. 


faster than any other building material, 
and that lumber was danger pric- 
ing itself out its market. 

Apparently, however, lumber man- 
ufacturers are becoming increasingly 
aware the importance these fac- 
tors the industry, because almost al! 
regions report trend sawmill mech- 
anization and automation last year. 
While the trend not greatly ac- 
celerated over previous years might 
expected view the current in- 
dustry situation, very marked, 
nevertheless. 


Mill Sizes Fluctuate with Changing 
Times 


Many regions reported continua- 
tion the change mill sizes with 
changing log sizes and cost considera- 
tions. Regions where very small mills 
have been preponderant—such the 
Northeast, Central, Southeast, and Ap- 
palachian—are finding the very small 
portable mills yielding larger, more 
permanent installations, 
cular. such regions the Lake 
States and Canada Ottawa River Val- 
ley, the very large mill given away 
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Fig. 1.—Geographical regions the FPRS Lumber Manufacturing Division. 
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Fig. 2.—A typical modern automated mill. Note the clean lines and absence 
manpower. Three men are the mill edgerman, and trimmerman. 


the smaller automated mill. the 
California Redwood region, salvage 
mills continue the trend moving the 
mill closer the woods for rough log 
break down smaller mills, with re- 
manufacturing located centrally. This 
year, completely automated sawmills 
for both large and small producers 
were introduced, and many theories 
were firmed practical applica- 
tions sawmilling. 


Modernization, Automation, Diver- 
sification Equipment Continues 


Continuation the trend band- 
mills noted the Canadian Ottawa 
River Valley region, the Lake States, 
and similar regions, though reports in- 
dicate that the Central, Appalachian, 
and Northwest hardwood remain 
largely circular. Debarkers have made 
strong progress many the regions, 
some which were merely 
ested” 1956. Eastern Canadian mills 
reported the installation 
barkers; the Northeast reports great 
increase the number and types 
debarkers. The first small log debarker 
the region being installed year’s 
end prominent Lake States mill, 
the Ahonen Lumber Company, which 
rebuilding after fire and promises 
the most modern mill the 
The Central region showing 
particular interest barkers this year, 
stimulated the possibility that paper 
manufacturers may possibly 
pulp from this region. least per 
cent the Southeastern softwood 
producing more than per 
day now have debarking and chipping 
equipment. 

Hyster Fork lift trucks are widely 
the Central region sort- 
logs species and lengths and 
that special orders based 


length and species can filled. Rider- 
less carriages, which originated 
Western mills, are now completing the 
circle with numerous installations 
all regions. The Lake States getting 
one its first successful installations, 
and more and more 
tions the Northeast States, South- 
east States, and South Central are 

the South Central States, conver- 
sion existing carriages riderless 
operation have taken new 
ance this year. Edgers with modern 
features such remote control, auto- 
mated saw shifting, and shadow line 
guides, have taken share the spot 
light this year. 

Mechanized lumber 
ceived much attention 1957. Eastern 
Canadian hardwood mills have shown 
much interest the wrapping lum- 
bers; Lake States mills are working for 
packaged handling and are installing 
automatic breakdown 
handling lumber. the Northwest, 
tilting loaders and re-loaders, stackers 
and unstackers are found more mills. 
Generally, much more mechanized 
equipment being used both 
larger and small mills due high 
labor costs. 


Chipping Still Heralded 
Profit Key 


Chipping wood residues still seems 
increased profits from sawmilling. 
the Eastern Canadian 
gions, for instance, the chipping 
wood residue for use the manufac- 
turing pulp chips has increased 
per cent over 1956. the Southeast- 
ern softwood region there are some 
mills that would not show profit 
were not for the chip revenue. Many 
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regions reported installations chip- 
pers. Some areas, such the Redwood 
region, are finding the market satu- 
rated present, but most regions find 
that the chip market 
good. Re-manufacturing also com- 
ing into its own most regions. 
the Canadian Douglas-fir region, addi- 
tional re-manufacturing facilities are 
being installed cedar mill. the 
Northwest, extensive modernization 
old mills with replacement man 
power and increased quality pro- 
duction the main objective, noted. 


Research and Development Facilities 
Increase, Some Mills Experimenting 


Most regions report new facilities 
for forest products research and devel- 
opment. The new Oregon Forest Prod- 
ucts Research Center opened this year, 
new laboratory Syracuse was 
opened, and new forest products 
oratories are under construction 
Ottawa and the University Bri- 
tish Columbia. Each the research 
centers working several projects, 
mostly concerned with utilization prob- 
lems various types. Several the 
universities and college experimental 
stations installed small training 
sawmills and re-manufacturing plants. 

the Canadian Douglas-fir region, 
several mills are experimenting with 
increased edger saw kerf produce 
sawdust for pulping. large mill 
the redwood region investigating the 
possibilities giving redwood siding 
prime coat treatment with clear 
water-repellant 
solutions. 


Conclusion 


For much the lumber industry, 
1957 has been year soul searching, 
with earnest inquiries into the causes 
and cures lumber’s ills. Most the 
investigations and suggestions have 
come from the marketing segment 
the industry. There has been surpris- 
ingly little agitation for improvement 
lumber manufacturing techniques 
solution industry problems. Yet 
obvious that merely promoting wood 
will not swing significant number 
buyers lumber prices, quality, and 
ease utilization are not competitive. 
Better manufacturing techniques are 
significant answer the crisis 
lumber better promotion. the 
New Orleans Southern Pine confer- 
ence last spring, was reported that 
concentration better manufacturing 
had won significant increase the 
Southern share the market. 

Lumber 
should raising hue and cry least 
loud the marketing people this 
year, for there’s big job 
improving manufacturing, and has 
just been begun. 


TECHNICAL COMMITTEE, GOLDEN GATE PAINT AND VARNISH 


PRODUCTION CLUB 


presented 


NEIL ESTRADA 


Supervisor, Research and Development, Reichhold Chemicals, Inc., South San Francisco, Calif. 


Twenty-six resins, including oils, varnishes, alkyds, modified oils 
and latexes, were formulated into clear finishes. Selected resins were 
further modified show the effect fungicides, light-stabilizing 
additives, colloidal iron oxide, stain-pigmented first coat, silicone 
resin, and type substrate durability. Most panels were red- 
wood, but red cedar and white pine were also used. 


durability paints for exterior 
exposure has long concerned the paint 
industry. The present 
factory status durability house 
paints and related types the result 
many years work and exposure 
testing, and recognized that fur- 
ther improvement possible and de- 
sirable. The interdependent roles 
pigment and vehicle has long been 
recognized the basis our 
edge the factors that make for 
durability. This present study con- 
cerned with some the durability 
factors involved when only clear 
vehicle used surface coating. 

Clear coatings (or varnishes) are 
generally used when desired 
protect surface, usually wooden, and 
the same time allow the substrate 
seen. For interior surfaces there 
are available wide variety emi- 
nently satisfactory materials ranging 
from lacquers varnishes many 
types well the newer alkyds and 
more exotic catalyzed finishes. When 
not subject severe direct abrasion 
chemical attack, these finishes may 
well considered last approxi- 
mately long the surface they 
cover. 

When the case clear exterior 


Presented Session IV, Wood Finishing, 
the Eleventh National Meeting the FPRS, 
June 23-28, 1957, Buffalo, New York. 


The Author: Neil Estrada holds and 
degrees from the University California, and 
degree from the California Institute 
Technology. worked for the National Bu- 
reau Standards San Francisco, 
several positions the paint industry before 
joining Reichhold 1950. Estrada chairman 
both the Technical and Educational Com- 
mittees the Golden Gate Paint and Varnish 
Production Club. Other members the Tech- 
nical Committee are: Jack Robinson, Jr., David 
Patterson, Paul Hamlin, William Sawyer, 
Richard Lydon, Len Axelson, Gordon Rook, 
Louis Sanguinetti, Tames Ewell, William Met- 
calf, and Robert Minucciani. 


coatings for wood considered, the 
situation alters drastically. Relatively 
little exterior wood surface finished 
with clear vehicles, and for the very 
good reason that the performance 
these clear vehicles exposed not 
satisfactory. Where good house paint 
then present suitable surface for re- 
painting, not uncommon have 
satisfied with one year use 
from clear finish and even then 
experience objectionable types fail- 
ure. The classical example this sort 
failure the marine spar varnish, 
usually the best quality and always 
expensive, which must usually en- 
tirely removed before refinishing. 


view the difficulty, cost and 
labor involved maintaining ex- 
terior clear finish, may well 
tion for such finishes, quite aside from 
the valid economic argument that this 
represents market for the paint in- 
dustry, the desire and need pro- 
tect the color and grain design the 
woods used. This use wood 
architectural finishing material has 
expanded considerably throughout the 
country and would probably more 
widespread were not for the con- 
tinual maintenance required. Espe- 
cially the West, where drier, milder 
climates are encountered 
“ranch” style house prevalent, 
natural wood being widely used 
decorative surface, part whole. 
The fact that this also area 
high insolation and frequently 
rapid diurnal changes temperature 
undoubtedly magnifies the problem. 


The commercial clear finishing ma- 
terials available vary considerably 
quality and performance, possibly due 
the difficulty testing such mate- 


rials over wide range conditions. 
Unsatisfactory performance results 
dissatisfied customers and 
market for clear finishes. The 
tions the various wood 
are often referred for informat 
the best methods and 
for finishing their various 
Where information available, 
tions that best have limited 
ity. The unsatisfactory state 
wood associations, and efforts 
ing made improve the situation 


The California Redwood Associa- 
tion, particular, has engaged for the 
last six years program testing 
both clear and stain finishes for red- 
wood, and then setting list 
qualified commercial 
their test results. Their program 
consists supplying set standard 
panels the paint manufacturer, who 
applies his finish system which then 
exposed the Redwood Association 
test rack Cloverdale, California. The 
only cost this testing for weath- 
erometer exposure, run the same 
time, serve basis for 
ated testing the material 
being qualified and listed, when occa- 
sional over-the-counter purchases are 
rechecked. One difficulty 
facturer may alter raw materials with 
resulting differences 
long before can detected. 
case, from the viewpoint the 
industry, well that the 
wood Association, the information de- 
veloped the most suitable 
producer, and rightly so, but the 
eral level information 
the industry accordingly restric ed. 


The results the California 
wood Association testing program can 
covering the period 54. 
Only per cent the 
mitted were considered satisfactory for 
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Fig. 1.—Number finish systems listed compared the number 
finish systems tested. 


listing, and evident that the per- 
centage decreasing. The durability 
the listed systems markedly bet- 
ter than that those not listed, and 
would seem that this program has 
resulted list superior products. 
However, the durability the best 
systems seems leveling off 
about twenty months, which not 
really adequate. When considered 
that this listing covers both pigmented, 
stain, and clear coatings, can seen 
that there were rather few clear sys- 
tems considered While 
there may better materials available 
the market, unlikely that they 
would significantly better, since 
the systems tested were supplied 
good cross-section the 
industry. 

One weakness this sort testing 
that the nature those systems 
which are listed unknown except 
the manufacturer, and thus 
information developed that could 
help provide improved finishes. The 
importance the paint industry 
developing even better finishes this 
sort can visualized one were 
consider the reaction customer 
who had purchased even the best 
those systems not listed. 

indicate very practical incen- 
tive for developing better exterior 
finishes, one can quote conclusion 
reached the California Redwood 
Association, based the comparative 
cost maintaining three-coat systems 
for period years: “If natural 
finish could produced which would 
last two and half times long 
the best the market now, could 
sold for five times much per 
gallon and still cost only per cent 
much 

The current study was started the 
1955, with year’s durabil- 
ity being considered minimum. 
liminary report performance 
materials tested was made the 
the first year’s exposure, the 
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Fig. 2.—Average life finish systems when exposed natural 


annual meeting the Federation 
Paint and Varnish Production Clubs 
Cincinnati, the Fall 1956. 
This present report will include both 
the results the end one 
exposure and the end 
exposure. The project was limited 
essentially clear finishes, mainly 
redwood. 

wide range vehicles was cho- 
sen. all exposure testing, was 
necessary limit the number 
panels and thus the number factors 
that could tested. Certain particu- 
lar vehicles, considered being typi- 
cal the various classes under test, 
were then further modified with vari- 
ous special additives, which were cal- 
durability. was felt that, any posi- 
tive effect were achieved the use 
additive for the typical resin, then 
the effect could reasonably extended 
other vehicles the same type. 


Exposure Locations 


While the primary interest this 
about the performance 
vehicles clears, local exposure 
sense, was decided try expose 
the sets panels many varied 
locations possible make the re- 
sults more widely applicable and also 
investigate the influence various 
climatic conditions. Accordingly, with 
the cooperation the various groups 
listed, the following exposure sites 
were obtained: 

Cloverdale, California, the Cali- 
fornia Redwood Association test fence. 
Latitude: 38° 49’ longitude: 123° 
01’W; elevation: 340 feet; average 
rainfall: 39.02 inches. This location 
felt typical Western interior 
valleys because has winter maxi- 
mum rainfall, high percentage 
possible sunshine, relatively low hu- 
midity, and hot summers and rapid 
temperature changes. Average 


cover would low. Daily range 
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weathering. 


temperature quite wide summer, 
accompanied frequent dew. 

Long Beach, California, 
exposure fence. Lati- 
tude: 33° 46’ longitude: 118° 12’ 
elevation: feet; average rain- 
fall: 12.36 inches. This site, being 
close the ocean, has typical 
fornia coastal exposure, with relatively 
constant humidity 
Rainfall, which light, occurs 
winter maximum, and sky cover, in- 
cluding fog, would moderate. While 
the percentage possible sunshine 
would relatively high, would 
tempered the humidity 
quent haze. 

Tulsa, Oklahoma, the exposure 
fence the General Paint Corpora- 
tion. Latitude: 36° 11’ longitude: 
95° 54’ elevation: 672 feet; aver- 
age rainfall: inches. This site 
located far enough North and South 
escape both extremes heat and 
cold, and while the temperature 
changes are often rapid, they are 
more than typical inland areas. 
While rainfall greatest spring 
and fall, also fairly well distrib- 
uted throughout the year. Sunshine 
abundant, being per cent pos- 
sible, and sky cover averages 5.3. Tem- 
peratures 100° higher are 
frequently experienced from late July 
early September but with relatively 
low humidity. 

Sayville, Long Island, New York, 
the Paint Testing Station the 
National Lead Company. Latitude: 40° 
42’ longitude: 74° 01’ eleva- 
tion: feet; average rainfall: 
inches. Despite its nearness ocean 
and bays and rivers, this site has 
climate more closely resembling the 
continental type that affects the east- 
ern United States. This follows from 
the fact that weather conditions affect- 
ing the area usually approach from 
westerly direction. Rainfall moder- 
ate and evenly distributed throughout 
the year; per cent possible hours 
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are sunny and the relative humidity 
averages per cent. The site 
well-known one for exposure testing 
pigmented house paints. 

Portland, Oregon, the Western 
Pine Association test Latitude: 
45° 38’ longitude: 122° 45’ 
elevation: feet; average rainfall: 
inches. This site gives exposure 
comparable much the Coastal 
Pacific Northwest, with moderate rain, 
much cloud cover, and relatively high 
humidity. While rainfall has winter 
maximum, occurs throughout the 
year with sky cover averaging and 
sunny days averaging per cent 
possible. Temperature remains quite 
constant with extremes infrequent. 


Panel Preparation 


inches, except the case the Port- 
land exposures where the fence dimen- 
panel. These latter panels carried two 
test coatings each. The redwood panels 
were clear, selected wood provided 
the California Redwood Associa- 
tion. The Western Pine Association 
provided panels selected ponderosa 
pine, containing tight knots. Red 
cedar panels clear selected stock 
were furnished the Western Red 
Cedar Lumber Association. 

While all the panels were 
selected material, there were differ- 
ences wood structure, and this fac- 
tor undoubtedly acted minor un- 
controlled factor variance. 

Panels were coated with two-coat 
and three-coat systems, the division 
between the two systems being along 
the long axis the panel mini- 
mize leakage the earlier failure 
the two-coat systems. Sides, edges, 
and ends the panels were 
coated. The panels were all exposed 
vertically, facing North and South, 
with the long dimension the panel 
being horizontal. Tests the Cali- 
Redwood Association have 
shown essentially the 
whether the grain runs parallel per- 
pendicular the ground. cover cap 
some sort over the top was provided 
shield the top edge the upper 

the Cloverdale site, type 
support for the panels was provided 
that proved especially 
tory. consisted aluminum holders 
each end the panel fastened 
with aluminum nail the upright 
member the rack that allowed 
the panel swing about the nail 
pivot, thus allowing individual pan- 
els removed from the rack with- 
out disturbing other panels (Fig. 3). 
moisture remaining between two pan- 
els resting one upon the other. These 


Fig. 3.—Method used support panels rack Cloverdale. The 
aluminum end-supports are held place with aluminum nail. 
The panels may rotated about the nail supports pivots, and are 
readily removed for inspection replacement without disturbing other 
panels the rack. The air space between panels eliminates the possi- 
bility water being held between one panel resting another. 


supports were obtained from Cosom 
Industries, Minneapolis, Minn., and 
represent improved method con- 
veniently supporting panels rack. 

The various vehicles chosen were 
formulated into practical finishes ac- 
cording either the specific recom- 
mendations the vehicle 
turer else good formulating prac- 
tice. Solids were held close 
sible per cent brushing vis- 
cosity, with the actual range 
ing per cent. While this obvi- 
ously influenced the actual amount 
film-former being applied 
given case, was felt that this was 
still practical and significant basis 
for comparison. was considered that 
the lower solids 
resin would compensated for its 
lesser tendency penetrate the wood 
viscosity resin. All materials selected 
for testing were either oxidizing, 
oil-based resin type else the latex 
type. lacquers catalyzed systems 
were included. Individual coats were 
applied more hours apart 
and dried under standard laboratory 
conditions, 


Additional Variables Other 
Than Vehicle Type 


materials exposed were 
modified with suitable amount the 
proper type mildewcide. 
vent-soluble systems per cent mer- 
cury metal vehicle solids was added 
Phenyl Mercury Oleate 
Nuodex Products, Inc.), and per 
cent Butrol 
Inc.) vehicle solids was used 
the case water-dispersed systems. 

should kept mind that the 
use proprietary products was some- 
what arbitrary, and constitutes rec- 
ommendation necessarily the prod- 
uct used. Where possible, widely 


known commercial material 
one typical commercial class was 
chosen. Obviously, 
ucts could have been 
would all probability 
formed well. Furthermore, few 
vehicles were included, the 
that would not normally 
mended for the purpose. 


The need for mildewcide these 
clear finishes seemed evident that 
all finishes were modified, except 
for set controls. Accordingly, the 
following types modifications were 
made the selected vehicles: 


the effect mildewcide, the selected 
vehicles were prepared containing 
mildewcide, thus establishing con- 
trol insure that mildewcide would 
not have adverse effect that would 
variant might also produce data 
the relative resistance the unmodi- 
fied vehicles mildew. 


Light Stabilizer. The absence 
normal pigment load the materials 
tested eliminated important light 
absorbing and reinforcing factor, and 
this variant and the two 
ones attempt was made intro- 
duce agents that might function 
normal pigments. The 
opment effective 
agents for vinyl resins 
suggested their use this case. 
particular agents used here were 
solids for solvent systems and 
114 per cent vehicle 
ids for water-based systems. 
materials were furnished 
Division, General Aniline and 
Corp.) was necessary use 
these materials into solution. 
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Stain First Coat. (Stain and 
Cicar Finish) While pigmentation, 
such, had been ruled out this study, 
results obtained during the California 
qualification 
program and the experience 
others with the use lightly- 
promising that was decided in- 
clude modification this sort 
one variant. was reasoned that the 
iron oxide used the first coat would 
act reinforcing and light-absorb- 
ing agent one the most critical 
parts the coating system; namely, 
the wood surface. was hoped that 
this would tend reduce failures 
film delamination. 


Also, practical point, stain 
first-coat would desirable new 
wood help produce 
appearance. The first coat, containing 
mildewcide, was therefore pigmented 
with red iron oxide pigment (C. 
pounds per hundred gallons the 
finished The succeeding coats 
were the clear vehicle containing 
mildewcide. 


Colloidal Iron Oxide. This ma- 
terial was used all coats the vehi- 
cent dispersion (or per cent pig- 
ment) vehicle solids. The source 
the oxide was Midas Gold 6289 
Dispersions). The colloidal 
iron oxide contributed some color 
the final film which blended well with 
the natural colors the redwood and 
red cedar panels but was objectionable 
upon the white pine panels. This addi- 
tive, like the iron oxide stain, would 
also help uniform the color new 
wood. Vehicles containing 
ant also contained mildewcide. 


Red Cedar. this case, the vari- 
able was the wood used for the panel. 
The coatings applied these panels 
were the resins modified with mildew- 
cide. 


Silicone Resin. The vehicles, con- 
taining mildewcide, where compatible, 
were modified with per cent 
840 Silicone resin 
non-volatile basis. 

The value the various additive 
materials can reasonably determined 
comparing the performance the 
various vehicles with and without the 
additive. was not possible modify 
all the vehicles with all the variants 
for the same reason was necessary 
limit the number vehicles tested: 
lack space. Although some new 
types resins were included, the 
majority vehicles exposed were 
those that have had some use for the 
purpose considered here. While was 
that suitable materials should 


have least one year's durability, in- 
termediate examinations were made 
three month intervals. Those systems 
good shape the end the first 
year were left exposure and their 
performance the end twenty-one 
months also reported here. 


Nature Finishes Exposed 


The following vehicles and variants 
were exposed: (where letters follow 
the vehicle number, indicates that 
the vehicle was also modified with 
the variants shown above). 


Boiled Linseed Oil. This material 
was included only provide 
definite type failure. 

(A,B,C,D,E,F) Bodied Linseed 
Oil. kettle-bodied lin- 
seed oil, acid number 8.4, was 
chosen. While the use 
OKO-type oil might have been 
slightly better, was felt that the 
difference was not justified 
view the probable performance 

this vehicle. The Silicone mod- 
ification (G) was omitted because 
incompatibility. 

This proprietary, chemically mod- 
ified linseed oil, well the 
two succeeding modified oils, 
representative commercial ma- 
terials used for the type finish 
considered this study. 

maleated soybean oil, viscosity 
acid number 100 per 
cent non-volatile. The maleic ad- 
duct esterified with pentaeryth- 
ritol. 

(A,B,C,D.E.F,G) 
diene-modified linseed oil, which 
may also considered var- 
nish which the resin copoly- 
merized with the oil. Data were 
available from one the test 
sites that indicated good durabil- 
ity for this modification. 

tung oil varnish, representing 
high quality, exterior spar varnish. 
Viscosity per cent non- 
volatile. 

phenyl-phenol resin, tung-linseed 
(80:20) varnish. Viscosity 
per cent non-volatile. Included 
check the effect longer oil 
length the type failure 
varnish film. 

40-gallon Z3-bodied linseed oil 
estergum varnish, prepared 
adding the requisite amount 
estergum solution the bodied 
oil. 

Long oil soya-glyceryl phthalate 
alkyd. resin conforming Fed- 
eral Specification TT-R-266, Type 
Oil content, per cent; phthalic 


nN 
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10. 


12. 


13. 


14. 


16. 


18. 


19. 


anhydride content, per cent 
minimum; Viscosity Y-Z2 
per cent non-volatile; C-F 
per cent non-volatile. 
(A,B,C,D,E,F,G) Long oil soya- 
pentaerythrityl phthalate alkyd. 
Oil content, per cent phthalic 
anhydride content, per cent 
minimum. viscosity Z1-Z2 
per cent non-volatile, D-F 
per cent non-volatile. 
Oil-extended alkyd. The resin used 
No. above was extended 
with Q-bodied linseed oil give 
phthalic anhydride content 
per cent. The purpose 
the modification was try in- 
fluence the type failure. 
(B,C,G) Medium oil linseed- 
glyceryl phthalate alkyd. 
conforming Federal Specifica- 
tion TT-R-266, Type III was used. 
Oil content, per cent; phthalic 
anhydride content, per cent 
minimum; viscosity per 
cent non-volatile. 

Very long oil orthophthalic alkyd. 
Oil content, per cent; phthalic 
anhydride content, per 
cent; viscosity, W-Y 100 per 
cent non-volatile. 

(G) per cent soya oil iso- 
phthalic acid alkyd. Oil content, 
per cent; isophthalic acid con- 
tent, per cent; viscosity, Y-Z 
per cent non-volatile; pentaery- 
thritol used alcohol. 
(A,B,C,D,E,F,G) Long soya oil 
isophthalic alkyd. Oil content, 
per cent; isophthalic acid content, 
per cent; viscosity, per 
cent nonvolatile; pentaerythritol 
alcohol. 

(A) Very long oil isophthalic 
alkyd. Oil content, per cent 
soya; isophthalic acid content, 
per cent; viscosity Z1-Z2 100 
per cent non-volatile; pentaery- 
thritol. 

Polymeric plasticiser-modified poly 
(vinyl acetate) emulsion. high 
molecular weight poly (vinyl ace- 
tate) emulsion (du Pont Elvacet 
81-900) was plasticised with 
per cent polymeric plasticiser 
solids basis. (Resoflex, Cam- 
bridge Industries. 

25-gallon Epon-soya oil varnish. 
This varnish was prepared 
cooking Epon 1004 (Shell Chem- 
ical Corp.) with alkali-refined soy- 
bean oil, with the Epon hard 
varnish resin. Viscosity, 
onds, No. Ford Cup per 
cent non-volatile. 
(A,B,C,D,E,F,G) Poly (vinyl ace- 
tate) emulsion (du Pont Elvacet 
81-900), high molecular weight 
type, was modified with per 
cent dioctyl phthalate solids 
basis. modify this resin with 


variants and was neces- 
sary add 1.2 per cent wet- 
ting agent (Igepal CO-630, Na- 
tional Aniline and Film) the 
additives introduce them into 
the emulsion. 

20. (C) internally plasticised poly 
(vinyl acetate) emulsion (Na- 
tional Starch 12-K-51) was chosen 
represent this class resin and 
give comparison the effect 
internal plasticization compared 
external plasticization, numbers 
and 19. 

21. Styrene-butadiene latex (Dow 
Chemical Co., X-2562) 

22. (A,C) Poly (acrylate) emulsion 
(Rhoplex AC-33, Rohm and 
Haas). This resin, with numbers 
17, 19, and 21, covers the 
emulsion polymers 
sible for use clear finishes. 

23. (B) Epon ester Dehydrated 
Caster Oil Fatty Acids. (Formula 
D-6, Shell Chemical Corporation). 
Viscosity Y-Z per cent non- 
volatile semi-aromatic solvent. 

24. (D) 25-gallon 
varnish. Similar number 18, but 
with linseed oil. Viscosity 
per cent non-volatile. 

25. Silicone Alkyd. This resin (Dow 
Corning R-878) silicone-alkyd 
air-drying nature, recom- 
mended for its resistance weath- 
ering. 

26. Silicone Phenolic Varnish. This 
per cent silicone modification 
phenolic-drying oil varnish, 
recommended for its durability 
and desireable form failure 
(chalking) (Dow Corning XR- 
875) 


Discussion Results 


The results obtained this 
study will discussed first they ap- 
peared the end the first year’s ex- 
posure, and then they ended 
the end month’s exposure. The 
purpose this twofold: first, 
show that the factors influencing dura- 
bility measured this test are op- 
erative and distinguishable one 
year’s exposure, and, secondly, sub- 
stantiate that the Cloverdale site pro- 
vides valid accelerated exposure site. 
The much faster rate failure 
Cloverdale all systems was very ap- 
parent the end the first year. 
now appears that failures the other 
sites have followed the same pattern 
those Cloverdale. 


Influence Exposure Site: The 
influence exposure cite readily 
seen from Table which 
formance the various exposure sites. 
the end months, appears 
that Cloverdale definitely the most 
severe all the sites, whereas Port- 
land and Tulsa seem least severe. This 


Table 1.—SUMMARY RESULTS EXPOSURE SITES 
TWELVE MONTHS’ EXPOSURE 


Cloverdale 


Long Beach Tulsa Sayville Portland Total 
Panels Exposed __---_-_- 78 78 78 78 100 412 
1. Failures 
55 44 38 32 36 41 
31 22 14 7 34 108 
Two-coat.....-..... ei 4 8 21 5 41 79 
5 10 27 6 41 19 
TWENTY-ONE MONTHS’ EXPOSURE (ALL THREE-COAT SYSTEMS) 
“Satisfactory Condition Ratings 
8 33 19 77 
10 22 42 19 20 
Considered Recoatable (Includes cases listed 


*Results were not available for the Tulsa site months. 


also borne out the rate which 
systems fail, judged examination 
the ratings intermediate inspec- 
tions. further exposure confirms that 
the accelerated rate failure 
Cloverdate correlated the failures 
the other sites, then may able 
conclude, has the California Red- 
wood Association, that Cloverdale not 
only represents site for rapid meas- 
urement durability for wood finishes 
but also valid one. 

Considering the results 
months, can seen that Cloverdale 
still the most severe all the sites. 
Only cent the panels were 
rated being satisfactory, and only 
per cent were considered recoatable. 
Sayville was apparently the least severe, 
per cent the panels were con- 
sidered satisfactory. All the other sites 
showed considerably 
coatable. 

Influence Number Coats: 
Table shows forcefully the effect 
the number coats. Two-coat systems 
fail more rapidly than three-coat 
systems all sites, and only very few 
two-coat systems were considered even 
recoatable the end months. 
This considered only confirmation 
what felt good practice, but 
re-emphasizes the necessity adequate 


the further discussion results will 
limited the performance 
coat systems. Likewise, due the much 
smaller effect northern 
the data and conclusions given below 
are primarily based the results 
southern exposure. None the 
tems failed first the northern sice, 
and great many systems gave 
factory performance the north 
even the end months. 
Effects Special Additives: 
effects are summarized Table The 
results are derived comparing the 
performance rating the system con- 
taining the variant the performance 
without the variant, and recording the 
cases where difference 
ance, either better poorer, ob- 
served. example, the perform- 
ance Vehicle was found 
poorer the end months than 
that Vehicle modified with iron 
oxide the first coat. This would 
listed being favor the use 
the variant. some cases, the com- 
parison was based which system 
failed first, even though. both systems 
failed early. was considered that any 
difference performance could re- 
lated the use the variant, and 
that when averaged out over large 
number cases, the average 
ences found would significant. 


Table 2.—SUMMARY VARIANT EFFECT 


TWELVE MONTHS’ EXPOSURE 


. Stain first coat_____- 

. Colloidal iron oxide 
Red 
White 


TWENTY-ONE MONTHS’ EXPOSURE 


. No mildewcide__- 

Light 

. Stain first coat___- 
. Colloidal iron oxide___- 
White pine_ 
. Silicone resin 


Number Number 
Number Favoring Opposing 
Variant 
38 10 4 
37 12 4 
51 24 2 
35 13 11 
34 11 7 
46 7 6 
34 4 15 
31 14 3 
40 23 2 
28 9 8 
27 9 8 
39 10 1l 
26 2 9 


FEBRUARY, 


1958 


= 


Mildewcide: this case, 
the end one year, better perform- 
ance was achieved cases where 
mildewcide was present, and poorer 
erformance four cases where mil- 
dewcide was present, out total 
months, the same unfavorable effect 
was evident, since out 
comparisons, gave better per- 
formance the absence mildewcide 
while five favored the use mildew- 
This contrary the assump- 
made initially the study that 
sary this type coating. the 
comparison made here, the difference 
performance not necessarily due 
mildew affecting the film, but 
rather represents the over-all perform- 
ance the film. does suggest the 
possibility that while mildewcide may 
reduce mildew attack the film 
may also introduce undesirable side re- 
actions that actually harm the durabil- 
ity. Since would seem that the inclu- 
sion mildewcide the finish may 
considered negative factor, then 
the following conclusions the effect 
the other variants are subject 
qualification that they might well 
altered positive manner they 
had been obtained mildewcide- 
free set systems. 


Ultraviolet Light Absorber: The 
ultraviolet light absorber gives posi- 
tive effect both months exposure 
and months, the relative effect be- 
ing greater the month period. 
Here out comparisons, fav- 
ored the use the variant and only 
cases indicated negative effect. This 
was also quite evideat examining 
some systems where the visual appear- 
ance was quite pronounced favor 
the light stabilizer. 


Stain First Coat: This variant gives 
the largest positive effect all the 
variants used. The effect even notice- 
able among the two-coat systems, 
which only were rated failures 
the end one year. The results are 
about the same for one year and for 
months, cases favoring the use 
stain first coat and only out 
months being unfavorable. 
further emphasized the outstanding 
appearance the more satisfactory 
vehicles when modified. Likewise, 
good number vehicles showed suit- 
able performance only when modi- 
fied. This data, then, re-emphasizes 
the initial feeling that even small 
amounts the proper type pig- 
mentation will both increase durability 
and enhance appearance. 


Colloidal Iron Colloidal 
oxide does not appear contrib- 
much toward durability, and there 
numerous cases where the color 


change was quite pronounced. The 
pigment apparently darkened either 
from some effect sunlight from 
being affected the water-extractive 
material present redwood. 


Red Cedar: Red cedar showed 
reasonable advantage over redwood 
the end one year, but months, 
there was apparently little choose 
between the two woods. This again 
confirms the usual experience that both 
redwood and red cedar are quite satis- 
factory materials for exterior wood 
trim. 


White Pine: Use white pine 
does not tend confer extra 
bility the systems tested. The color 
the exposed panels also generally 
less pleasing than that redwood 
red cedar. The tendency the wood 
crack badly when once the coating 
broken, around knots, would pre- 
sent special problems refinishing. 


Silicone Resin. This must con- 
sidered undesireable variant because 
the large number cases which 
gave poor performance. While all 
systems modified gave clear com- 
patible films, can considered pos- 
sible that the nature the silicone 
resin used was not optimum. 

While the above conclusions 
variant effect are reasonable view 
the data supporting them, their appli- 
cation any one vehicle type should 
considered terms the nature 
the vehicle and the general climatic 
conditions where the system 
used. Further, may possible that 
multiple combinations the more 
positive variants might produce even 
enhanced performance when combined 
with the more superior vehicles. With 
the exception the inclusion mil- 
dewcide nearly all other variants, 
this was not checked and may well 
done some future study. 


Results Terms Specific Vehicle 
Types Exposed 

The straight linseed oils exposed, 
both boiled and heat-bodied (1,2), 
were not generally successful even 
the end one year. Here the effect 
exposure site was evident, for bodied 
linseed oil showed fair advantage 
site like Portland the end 
one year and especially when modi- 
fied with variant like stain first coat. 
The failure was much more rapid 
Cloverdale, and showed decided 
tendency toward erosion along with 
some dirt collection and mildew. 
Boiled oil, which may considered 
penetrating type finish, was gen- 
erally unsuccessful everywhere. 

The treated: oils (3,4,5) were not 
very successful except Portland, 
where few cases showed fair per- 
formance for least months. 
good example the effect stain 
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first coat the cyclopentadiene-modi- 
fied oil which was the only sys- 
tem this group that showed good 
performance Cloverdale the end 
months. also showed generally 
good performance the end 
and months the other exposure 
sites. 


The conventional varnishes exposed 
(6,7,8) were quite unsatisfactory 
Cloverdale, they tended fail 
surface checking and cracking. Only 
the colloidal iron oxide modification 
was durable and beyond year there, 
and this case objectionable color 
change took place. While these mate- 
rials were reasonably satisfactory 
the end year Long Beach, they 
were not adequate the end 
months. The performance both Port- 
land and Sayville still fairly good, 
especially for the stain first coat mod- 
ifications. Most these latter sites in- 
dicate that these systems are need 
recoat the end the months, and 
that recoat possible. The coldcut 
estergum-linseed varnish shows little 
promise, even the mild locations. 


The alkyd resin systems exposed (9, 
10, 11, 12, 13, 14, and 16) show 
the most satisfactory durability all 
the types exposed and all locations. 
Generally these materials failed first 
Cloverdale, Long Beach intermediate, 
and they still show fair durability 
both Sayville and Portland. The long 
oil, penta alkyd (10) shows the best 
general performance all the alkyds, 
especially Cloverdale. even gives 
fair performance when extended with 
oil (11) the other sites. mild ex- 
posure sites like Sayville, the medium 
oil linseed alkyd (12) looks quite 
good the end months, but 
failed much more rapidly Clover- 
dale. The very long oil orthophthalic 
alkyd (13) and the per cent iso- 
phthalic alkyd (16) did not perform 
well Cloverdale even though they 
did look good Sayville the end 
months. The and per cent 
isopthalic alkyds (14, 15) gave very 
good performance except Clover- 
dale, where only some modifications 
the per cent alkyd were rated 
satisfactory the end the exposure 
period. Their appearance was less full 
than that the long oil penta (10) 
resin, but they maintained their film 
properties well, being even better than 
the conventional long oil glyceryl 
phthalate resin (9). was particularly 
noticeable Cloverdale that all the 
alkyds that failed did delamina- 
tion the film rather than erosion. 
This would obviously present much 
more difficult recoating surface. The 
Sayville and Portland exposures 
showed that those systems needing re- 
coting presented 
while Long Beach tended show more 


cases where recoating would very 
difficult. 

The evaluation the various latex 
vehicles used this program (17, 19, 
20, 21, 22) complicated the fact 
that they appear initially deficient 
appearance, primarily due lower 
gloss characteritics and consequent lack 
fullness appearance. They showed 
generally poor performance everywhere 
the end months exposure. 
class, they showed more aberra- 
tions such characteristics dirt col- 
lection, mildew, streaking 
ting, and discoloration than any the 
other classes tested. The only excep- 
tions this were three systems modi- 
fied with stain first coat (19C, 20C, 
22C) which failed Cloverdale but 
gave fair performance several other 
sites. This again can used 
demonstration the effect small 
amounts iron oxide the first coat. 
may reasonably concluded that 
this type vehicle, tested this 
program, not likely provide the 
answer the quest for durable clear 
exterior finish. Other types, not tested 
here, that may developed the 
future may have possibilities. 
known that these vehicles when suit- 
ably pigmented make very 
factory opaque finishes for wood sur- 
faces. 


The Epon-modified vehicles (18, 23, 
24) performed very poorly all loca- 
tions, even the the first year. 
The Silicone resins (25, 26) likewise 
cannot considered useful for 
formly unsatisfactory performance 
all sites. Both types seemed lack the 
necessary flexibility withstand ex- 
posure under the conditions 
study. 

Summary 


summary, can said that the 
alkyd resins, and the long oil penta 
(10) and isophthalic (15) alkyds 
particular, have given the best dura- 
bility all the systems tested, only 
durability the film considered 
the criterion. However, since the fail- 
ure type this kind resin seems 
delamination, least the more 
severe exposure sites, questionable 
whether they represent adequate 
material for clear finishes, either. The 
exposure those panels still show- 
ing good performance still being 
followed al! sites except Cloverdale, 
where the delamination type failure 
was pronounced the alkyds. 
may that milder climates the 
alkyds will have 
type failure. 

Much further work could well 
done extend and refine the work re- 


The trend increasing importance for panels the building 
field noted. Comparisons are made with the forest products indus- 
tries and competitors. Use requirements for ten applications are out- 
lined, with the market position forest products noted. Possible 
areas for product development are suggested means overcom- 


ing competitive inroads. 


THE PAST YEARS, 
strong trend has emerged the 
use panel products the building 
field. This has affected both residen- 
tial and commercial construction with 
several accelerating factors. During 
World War years, the need for 
many structures varied types caused 
builders turn the use panel 
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products speed construction. the 
post-war years, rising labor costs forced 
contractors seek cheaper methods 
building. Drawing wartime experi- 
ence, builders and architects alike 
startling savings were possible. This 
sparked wave interest that now 
overwhelming proportions. 

wartime expediency, many 
commercial and industrial buildings 
were made with strong steel frame 
structures sheathed with corrugated 
metal, mineral composition boards, 
other panel materials. present-day 
prices, this type construction costs 


ported here. seems indicated that 
one aspect that should investigated 
improving the adhesion such 
able films the alkyds. This may well 
finish, similar the special primers 
usually used under house paints, but 
clear nature. The positive effects 
iron oxide the stain first coat and 
that the light stabilizers used could 
well combined for 
provement. The equally important 
problem refinishing weathered 
faces with additional clear finish one 
that has many additional complications 
and that has not been adequately in- 
vestigated. 
Discussion 


Anon.: What the long oil? 

phthalic anhydride. 

Anon.: What the effect 
ing? 

Mr. Estrada: you lengthen the 
oil, the brushing improved. 

Marra (Washington State 
College): was interested learn 
that you observed yellowing 
ance some panels. you have 
explanation for this occurrence? 

Mr. Estrada: could best related 
the nature the wood substrate; 
that was evident the 
panels. 


Analysis the Panel Products Field 
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about $3.00 $8.00 per square foot 
floor space compared $12.00 
$25.00 per square foot for more 
conventional systems. For 
poses, entirely adequate. For this 
reason, the method, with modifications 
and improvements, was widely adopted 
during the post-war period 
common today. 

The growth panel use 
nomenol. Veterans are familiar with 
the Quonset hut wartime 
Likewise, 
with insulation gypsum wallboard 
interiors are familiar many, both 
here and abroad. When peacetime re- 
turned, these techniques were adapted 
supply the demand for low-cost 
houses provide homes for returning 
servicemen and 
From this modest beginning, new and 
better materials and methods arose. 
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Exterior wall sheathing panels came 
into wide usage. Systems were devel- 
oped that made interior dry wall con- 
struction attractive and practical. 
The trend panel products not 
confined residential and commercial 
construction. Hardboard, plywood, 


particle board, 
various sheet forms are 
duced rapidly increasing rates 
satisfy demands industrial concerns 
for use furniture, 
built-ins, automobiles, busses, trucks, 
trains, railroad cars, boats, and 
tude other industrial end uses. For 
these uses, panels give greater utility, 
easier fabrication, and lower fabricat- 
ing labor costs. 


Industry Growth vs. Competition 


The growth various industries 
taking part this development are 
shown Fig. This chart shows 
that the growth rate the lumber 
industry, illustrated the indexes 
output over the past six years, com- 
pares very unfavorably with all major 
competitors the building materials 
field. Since aluminum and 
plastics have increased their output 
about 180 per cent, while lumber and 
wood products have increased about 
per cent. comparison, gypsum 
products are per cent and Port- 
land cement per cent, while clay 
construction products and iron and 
steel have both increased about per 
cent. Actually, from long-term stand- 
point, peak lumber production was 
reached the period 1904-1913, and 
has never exceeded this (Fig. 3). Per 
has decreased 
markedly. 

realized that many markets 
addition building materials and 
construction have entered into the phe- 
nomenal growth some the com- 
petitive industries. However, 
known that about per cent plas- 
tics, (1),? per cent steel, per 
cent aluminum, and per cent 
gypsum products into building 
materials and construction 
Thirteen per cent Portland cement 
used residential construction and 
per cent non-residential build- 
ing. This latter does not include addi- 
tional large quantities used military, 
public utility and farm construction. 

contrast these vigorous com- 
petitors, lumber 
static, with minor increase output 
over the past ten years. The only 
bright spot the wood picture the 
healthy growth being shown the 
products 
Table compares lumber with other 
wood products production. These data 
speak for themselves showing the 
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Fig. 1.—Construction materials: indexes output 100). 


past and future trends. While soft- 
wood lumber production remains vir- 
tually the level, Doug- 
las-fir plywood production 
creased 180 per cent, insulating board 
per cent, and hardboard has 
doubled. Particle board, 
wood product, has increased from 
nothing vigorous young industry 
with production capacity about 


285 million square feet. recent esti- 
mate states that per cent plywood 
sold construction accounts (2). 
Insulating board goes almost entirely 
into building uses, while increasing 
amounts hardboard are being used 
for siding, gable ends, soffits, interior 
partitions, wall covering, and forth. 
Particle board also beginning find 
its way into residential construction. 


Table 1.—LUMBER AND WOOD PRODUCTS PRODUCTION 


Softwood lumber 
(million board feet) 
Hardwood flooring 
(million board feet) 
Douglas-fir plywood 
(million square feet 
*Insulating boards 
(million square feet 
*Hardboard 
(million square feet 
+Particle board 
(million square feet 


Source: Construction Review. 


28,048 


1947-49 
average 1954 1955 1956 


31,563 30,003 


812 1,145 1,268 1,166 
1,802 3,825 4,901 5,191 


2,000 2,650 2,970 3,040 
720 1,270 1,440 1,530 
160 285 


*Based on data from the U. S. Department of Commerce, Bureau of the Census. 


+“Wood Particle Board Handbook” 


1956). 


-North Carolina State College (August 


Fig. plywood structural grades provides smooth, solid base for finsh roofing, 
and offers substantial savings labor costs. Combination plywood wall sheathing and roof 
decking saved manhours per house this project 6,000 homes Levittown, Pa. DFPA 


photo. 


FOREST PRODUCTS JOURNAL 


| 
< 
~ 
4 
4% 
200 
~ ~ 
4} 
4 R j an- te 
1950-53 AVG. 1954 1965 1956 


BILLION FEET 


43.8 


35.6 36.76 


33.6 
28.27 
‘ae 
18.5 

AVG. AVG. AVG. AVG. AVG. 


35.75 


SOURCE: SERVICE 


U.S. DEPT. COMMERCE 


Fig. 3.—Total estimated lumber production the United States. 


Competitive Picture End Use 


There are many ways which build- 
ing panel products may classified. 
Their location and function the 
structure provide simple method 
classification. Also, for simplicity, this 
discussion will deal primarily with 
residential and small commercial 
industrial buildings. 


Concrete Forms: Use requirements 
for concrete forms are: high strength 
primarily 
strength, smooth surface, durability 
and scuff resistance, water resistance, 
dimensional stability when exposed 
water, poor bondability concrete, 
and reusability. For many years, low 
grades lumber were used con- 
crete forms for both residential and 
non-residential construction. Much 
lumber still used for this purpose. 
Plywood has found increasing favor, 
however, with 113 million square feet 
being used non-residential construc- 
tion 1951 (3). Metal offers stiff 
Glass-reinforced polyester 
resin forms have begun encroach 
recently. The resin forms become more 
attractive complex curved surfaces 
become part structural design. 

preserve these markets for wood 
products, increasing emphasis must 
given highly water resistant ply- 
wood with smooth facings resin im- 
pregnated paper, hardboard, specially 
treated veneer, metal, plastic. Pro- 
tected edges may required pre- 
vent early failure and insure reusability. 
interest note that 11.2 mil- 
lion square feet inch basis) 
concrete-form grade, high-density 


overlaid plywood panels were made 
1956 (2). 

Some thought should given 
sandwich structures with low-grade 
lumber, corrugated hardboard, lat- 
tice cores faced with thin, smooth, 
strong, durable, and scuff-resistant sur- 
faces. Other skins for these sand- 
wiches might include vulcanized fiber, 
resinated paper, and specially treated, 
thin, high-density veneer hardboard. 
Molded, treated, 
wood fiber products may designed 
compete with 
panels where complex curved forms 
are required. 


Foundation: The foundation itself 
has been taken over almost entirely 
concrete, which adequately serves the 
purpose satisfactory cost level. 
the past years, the lumber average 
per dwelling foundation has decreased 
from 1200 850 board feet. The 


trend residential construction 
basementless buildings, however, has 
opened market for moisture-bar- 
products. Requirements are: imper- 
meability moisture, moderate 
strength, puncture resistance, ease 
application, and durability. Asphalt- 
impregnated fiberboards and building 
papers have found some application 
this field. 

Recently, however, polyethylene film 
and foamed plastics are being widely 
used foundation moisture barriers. 
Whether these materials have adequate 
impermeability, durability, 
ture resistance debatable question. 
Certainly, combinations 
hardboard, insulating board with 
ing might give superior performance 
equal reduced cost. Only 
product has appeared the markct, 
which indicates attempt the 
least one manufacturer combat 
the trend all-plastic barriers. 

Exterior Wall Sheathing: Require- 
ments wall sheathing for conven- 
tional residential buildings are: struc- 
tural strength, ease fabrication, low 
labor costs, moisture vapor 
ity, durability, and resistance de- 
gradation the presence liquid 
water and vapor. 

Prior World War low grades 
lumber were applied horizontally 
diagonally vertical studs for exterior 
sheathing. Today, about per cent 


Fig. 4.—With these fir plywood concrete form panels, inner walls may con- 
structed separately simultaneously. All panels are interchangeable this method, 
especially applicable stepped-up footings, pilasters, columns, and beams. The panels 
steel clamps may used either horizontally vertically, and the clamps are provided 


grooved slot for holding the ties. DFPA photo. 
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residential housing utilizes panel prod- 
ucts for this purpose. This was sparked 
the development exterior ply- 
wood the mid thirties, followed 
the mid forties 25/32-inch homo- 
sheathing, which provided barely ade- 
quate strength properties meet use 
requirements, together with easy fabri- 
the site, and low construction 
costs. 

Today, more than per cent 
the homes are sheathed with insulation 
board (3). Plywood usage 
creased about per cent the 
wall sheathing market 
1953 (3). This amounts 245 mil- 
lion square feet. Gypsum sheathing, 
despite certain inadequacies, also 
enjoying small boom. More recently, 
resin-bonded glass fiber boards with 
very serious deficiencies have entered 
the picture. large part the market 
for lumber sheathing disappeared 
rapidly that few realized was being 
lost until was too late. belated 
attempt recover portion this 
market now underway. few types 
lumber panels have been designed 
and are being tried experimentally. 


Insulation sheathing was discussed 
with carpenters about years ago 
during study analyze customer re- 
action and establish use requirements. 
The favorite practice the carpenter 
was strike the board with hammer 
the space between the studs 
convince that the product would 
never have wide acceptance. seems 
doubtful that insulation sheathing 
would popular today lumber 
panels had been available that time. 
paper-covered lumber product may 
still have chance regain some 
competitive cost. 

Serious thought should given 
siding 
products, also. Texture plywood 
being used this manner. Here 
opportunity reduce construction 
labor costs for exterior walls substan- 


Fig. 5.—Lumber sheathing panels made 
gluing 42-pound kraft paper 1-inch 
boards. Panels are feet wide, feet long, 
and have shiplap joint. Panels are used 
for subfloors, and for wall 
sheathing. 


ceiling the carport. The roofdeck for the house was %-inch plywood. DFPA photo. 


tially, combining the two exterior 
skins into one attractive factory-made 
panel. the wood products industry 
does not this, competition most as- 
suredly will. 


Exterior Siding: wider variety 
exterior siding products are now 
the market than ever before. The basic 
use requirements are: weather resist- 
ance, low construction labor costs, low 
maintenance costs, good appearance 
with respect pattern, texture, and 
color, and durability. 


Competitive inroads 
products have not been great 
might anticipated. Lumber siding 
has actually increased its share this 
decreasing market modest amount 
during the past thirty years. There are 
various explanations for this, although 
seems mostly matter failure 
the part competitors offer at- 
tractive panel product capable in- 
stallation reduced cost. Competition 
from brick, masonry, metals, and plas- 
tics may expected increase 
interesting and appealing new imi- 
tative textures and patterns are devel- 
oped. There now the market 
brick product that can applied 
panel form. Further, said 
easily fabricated sawing 
ing. Whether durability and ease 
maintenance are equal that con- 
ventional brick not known. But brick 
does have high customer appeal, per- 
haps exceeding that wide-bevel sid- 
ing, denoting quality house. 
this new product combines the proper- 
ties and appeal conventional brick 
with ease fabrication and low con- 
struction labor costs, will well 
received the consumer. 

Some successful efforts reduce 
construction labor costs and improve 
product properties are being made 
the wood industry. Panelized shingles 
are being produced. Various processes 
are being explored improve soft- 
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wood plywood for exterior uses. New 
plywood textures are 
being developed. Lumber siding 
now being offered with improved 
paintability and dimensional stability, 
thereby providing increased durability 
and reduced maintenance. Whether the 
wood industry has sufficient interest 
and energy retain large share 
this market remains seen. 
seems inevitable that wood products 
must panelized, the length and 
width wood siding patterns must 
greatly increased, the lumber in- 
dustries are maintain their competi- 
tive position. 

Certain hardboard manufacturers 
have made successful strides over- 
coming their dimensional stability 
problems devising unique instal- 
lation system that permits the use 
long lengths and wide widths hard- 
board simulate bevel siding. 
claimed that installed cost reduced 
and product performance 
tory. This one possible answer 
making the sizes required attain 
low construction labor costs, and 
meeting the demand for wide widths 
that has resulted from the architectural 
trend this direction. Similar tech- 
niques are being applied 
faced plywood, and may adaptable 
glued lumber products. 


While these and many other devel- 
opments are occurring within the in- 
dustry, the manufacturers plastics 
imitative extruded 
panel products with built-in colors 
avoid the periodic painting required 
the users wood. extruded, 
rigid vinyl siding now will soon 
the market, although said 
that this requires painting. seems 
likely that combinations wood and 
plastic panel form could used 
produce superior product cost 
substantially lower than all-plastic sid- 
ing, should the latter become threat. 


é 4 
ay 
Fig. 6.—Texture 1—11 plywood was used here for the exterior walls, one interior wall, and 
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interesting note that some 
the competitive products being de- 
veloped and sold cost more installed 
than wood products that have been 
offered for many years. Yet these prod- 
ucts are finding some 
cause they claim improved weathering, 
reduced maintenance, and lower instal- 
lation costs. summary, the principal 


needs wood siding products they 
exist today are: 


Longer lengths and wider widths, 
traditional lumber siding pat- 
terns. 

wood and composition board 
panels. 

Improved weathering, including 
elimination cupping and split- 
ting lumber, and elimination 
face-checking softwood ply- 
wood. 

Some degree fire retardance 
where required codes. 


Interior Walls: Use requirements 
are: low moisture-vapor transmission, 
water resistance, fire retardance, impact 
resistance, vermin proof, thermal in- 
sulating value, sound insulating value, 
decorative (or capable being easily 
decorated), pleasing joint treatment, 
load-bearing strength certain appli- 
cations, and ease maintenance. 

1955, 650,000 new homes this 
country out 1.1 million were built 
with interior dry-wall construction 
(4). Since this reported the In- 
ternational Drywall Contractors Asso- 
ciation, presumed that the report 
refers only gypsum wallboard. The 
number homes made with lumber, 
plywood, forms dry wall other 
than gypsum board not definitely 
known. Certainly, minor com- 
parison, but definitely the increase. 
These figures indicate, however, 
the increasing importance panels for 
interior walls compared lath and 
plaster. 

interest note that the 
newly organized International Associa- 
tion consisting 195 leading gypsum 
wallboard contractors will work for 
expanded uses drywall construction 
and development improved techni- 
ques application. the city Chi- 
cago alone, local organization 200 
members exists. This affiliated with 
the international group and has similar 
objectives. 

One the largest gypsum com- 
panies has recently come out with 
line attractive “wood 
grain” wallboards. 

Gypsum manufacturers and contrac- 
tors represent only segment the 
many active and formidable competi- 
tors existing this The activi- 
ties being sponsored the plastics 
division large chemical company 


Massachusetts Institute Tech- 
nology are indicative the interest 
the plastics industry whole. Plastic 
wall coverings and panels are being 
offered ever increasing quantities 
and varieties. staggering total 
million pounds wall tile and wall 
coverings, principally styrene and 
vinyls, were sold 1955. compar- 
ison, millon pounds phenolics 
and ureas were sold for plywood 
bonding during the same year. 

compete, the natural beauty and 
warmth wood must emphasized. 
Boards must combined the fac- 
tory make panels, that have the ap- 
pearance walls. Since 
strength not ordinarily require- 
ment, they need not nominal one- 
inch thickness. Aattractive effec- 
tive jointing and mounting systems 
must copied developed. Grain 
prints must applied over low-grade 
wood veneers, paper-covered veneers, 
hardboards, and particle boards. High- 
grade wood veneers must applied 
inexpensive cores. Plastics must 
utilized protect, seal, and stabilize 
wood products. Such composite panels 
will have the inherent attractiveness 
wood while providing low-cost instal- 
lation, reduced maintenance, and good 
dimensional stability. 


Roof Sheathing and Decking: Use 
requirements for these products are: 
load-bearing 
strength, impact resistance, low appli- 
cation labor cost, thermal insulating 
value, durability, resistance rot and 
vermin, and dimensional stability. 

The history roof sheathing dur- 
ing the past decade closely resembles 
the history wall sheathing. The 
trend has been away from lumber 
panel products. Plywood seems 
chiefly responsible for taking the mar- 
ket away from lumber, largely because 
low application labor cost. 1953, 
per cent, 388 million square feet, 
the plywood used new residen- 
tial construction was for roof sheath- 
ing (3). lumber manufacturer has 
come forward national scale with 
panelized roof sheathing 
meet this threat successfully, although 
seems inevitable that this must occur 
lumber manufacturers are main- 
tain share this market. Individual 
boards within the panel 
loosely joined avoid warping and 
buckling under high humidity condi- 
tions. Intermediate-density fiberboard 
and particle board have possibilities 
adequate resistance extreme condi- 
tions can achieved. 

the pitch the roof has been 
lowered, thick-insulation roof deck has 
become increasingly popular. Insula- 
tion-board manufacturers have encour- 
aged the trend constant product im- 
provement, principally through the use 


vapor barriers, vapor-tight gaskets 
the joints, and decorative interior 
finishes. Recent trade association adver- 
tisements tell the superiority ply- 
wood roof deck that utilizes simple 
metal clip assist stiffening. Sub- 
stantial cost reductions are claimed. 
panelized lumber roof deck 
designed compete with insulation 
board plywood for use over beam- 
type construction. few new lumber 
roof-deck patterns have appeared, but 
these meager efforts only slowed the 
trend. 


Competitive metals and plastics have 
been slow accept the challenge also, 
perhaps because cost considerations, 
joining difficulties and dimensional 
stability problems. Use requirements 
are severe, since temperature and 
humidity conditions cover 
range with seasonal changes. num- 
ber metal roof decks are now com- 
ing the market, however. Recently, 
Fiberglas-resin panels have put 
appearance for use commercial 
buildings. These are gaining some 
popularity, although performance has 
not been proven. said that serious 
moisture problems can result because 
the wicking effect that exists 
these products. 


The greatest hope for new wood 
roof deck products seems lie 
thick plywood, and sandwich construc- 
tions with fiberboard, particle board, 
low-grade lumber, honeycomb cores. 
The Douglas Fir 
tion’s 2.4.1 plywood with interior 
vapor barrier, decorative face, and 
gasketed joints should make 
lent and attractive roof deck over cx- 
posed beams. Fine face veneers with 
protective finishes Mylar film pro- 
vide excellent interior decorative 
surface. 


Subflooring: Requirements for sub- 
flooring include: impact resistance and 
absorption, load-bearing strength and 
stiffness, thermal insulating value, dur- 
ability, low application 
ability stand during 
tion work, non-squeaking 
vibrating. 

the case roof and wall 
sheathing, this has been traditional 
market for low-grade boards. During 
the past several years, because lower 
application costs, many panel products 
are finding their way into this market. 
Plywood particular finding in- 
creasing use. other low-cost panel 
materials are developed, this trend will 
accelerate. High-flexure particle boards 
intermediate-density 
boards particular may find favor 
where properties meet use 
ments. Recently, sandwich panels with 
stress skins plywood have been used 
successfully. Substantial 
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are claimed those pioneering these 
systems. The Douglas Fir Plywood 
Association’s 2.4.1. thick plywood 
panels and similar products that are 
adapted wide joist spacings may 
expected make impact this 
market. Products that permit wide joist 
spacing, and combine subfloor and 
floor underlayment finished floor 
one installation, will become popular. 

The single-story, basementless 
dwelling has enjoyed increased pop- 
ularity large areas the country. 

hese may erected directly con- 
crete slabs, entirely eliminating the 
wood subfloor and joist method con- 
struction. Those who have lived 
these structures recognize the disad- 
vantages. The market losses must 
recognized however. Since 1950 
particular, substantial wood product 
markets for foundations, floor framing, 
subflooring, and finished flooring have 
disappeared result this devel- 
opment. The industry least par- 
tially responsible for the loss this 
market through failure 
panel products superior perform- 
ance and competitive installed cost 
the concrete slab floor and sub- 
floor for one story dwellings. Even 
the most southern climate, the concrete 
slab damp and cold the winter, 
subject cracking and uncomfortable 
walk on, even when overlaid with 
so-called tiles, unless in- 
sulated with wood. Further, little has 
been done improve the durability 
plywood, lumber, 
board products when installed over 
concrete-slab floors. Research and de- 
velopment time and dollars must 
devoted devising improved panel 
products for these uses. 

Floor Underlayment: Floor under- 
layment, except for use kitchens and 
bathrooms, fairly recent develop- 
ment. Use requirements are: impact 
strength, stiffness, thermal insulating 
value, good bondability variety 
adhesives, surface smoothness, non- 
squeaking, water resistance, and dim- 
ensional stability. 

Formerly, traditional construction 
methods dictated wood subfloor 
which hardwood softwood flooring 
was applied. flooring 
and wall-to-wall carpeting throughout 
the house became popular, the demand 
arose for smooth base which 
apply these, since the traditional lum- 
ber subfloor was inadequate base 
for these floor coverings. Wide, flat 
grain, softwood flooring was little bet- 
ter because dimensional instability 
with seasonal moisture changes. Nar- 
vertical-grain softwood flooring, 
plywood, and hardboard served the 
purpose much better. The latter two 
customer preference because 
lower installation cost. Hence, they 


Fig. 7.—New, one-piece fir plywood sub- 
base for wall-to-wall Maximum 
savings are available where finish flooring 
type that normally calls for underlayment. 
Note also the plywood wall paneling. DEPA 
photo. 


have become widely used for this pur- 
pose. For example, between 1940 and 
1953, plywood raised its share the 
subflooring market from per cent 
about per cent (3). 


Both plywood and hardboard have 
obvious minor disadvantages. Grain 
“telegraphing” rough-cut Douglas- 
fir plywood particularly noticeable 
with the thinner grades less expen- 
sive resilient flooring. The use in- 
terior grades plywood bathrooms 
and kitchens has frequently given 
trouble. Hardboard, unless properly in- 
stalled, too unstable dimensionally. 
Also, must adequate thickness 
mask subfloor irregularities. Particle 
board recently has been accepted for 
this use FHA. However, must 
free from large surface pits, surface 
particles must well bonded, and 
these must sufficiently small 
stabilized avoid telegraphing where 
water-base adhesives are used, mois- 
ture extremes are anticipated. Few 
particle boards the market today 
have sufficient resistance permanent 
swelling the presence liquid 
water permit their safe use where 
this condition likely encoun- 
tered, bathrooms kitchens. 
While the wood industry has large 
share the underlayment market, 
product improvement required 
maintain this position. 
surface smoothness, resistance per- 
manent swelling the presence 
liquid water, and bondability var- 
iety glues require further improve- 
ment many the wood-derived 
panel products commonly used for 
subflooring. 
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Flooring: Requirements for floor- 
ing are: abrasion and wear resistance, 
impact resistance, non-squeaking, sound 
insulation, thermal insulation, 
ance water and household chemicals, 
pleasant appearance, and pleasant feel. 
While wood still remains 
potential all-around flooring 
dential dwellings, much the market 
has been lost inferior products. 


Many these materials cannot 
classed panels. Replacement these 
with wood derived however, 
represents possibility that should not 
overlooked. For example, plywood 
with wear- 
resistant, high-grade veneer face might 
developed that would eliminate the 
necessity for overlaying with plastic, 
asphalt composition mate- 
rials. Particle boards wide, random 
widths and long lengths; edge-and 
end-glued otherwise joined lumber 
“planks”; large wood tiles joined 
variety square and rectangular pat- 
terns; tempered, resin-impregnated 
hardboard variety built-in 
colors; all these represent possibilities. 


Some inroads have already been 
made the more progressive hard- 
wood floor manufacturers. variety 
hardwood floor tiles and planks are 
now the market, and are enjoying 
acceptance where quality products are 
offered. 


schools 1954 indicated the major 
maintenance problems schools 
the state. Leaking built-up roof, and 
the maintenance asphalt tile and 
other resilient 
neaded the list (5). This only sub- 
stantiated the findings many others, 
which further demonstrates that the 
vast flooring market waiting 
recaptured those manufacturers 
wood products others who are will- 
ing exercise enterprise and ingenuity. 
suggested that this could best 
accomplished offering panels 
modest size, wide, long planks, 
which ease installation, dimensional 
stability, resistance abrasion, ease 
maintenance, and pleasing appearance 
have been achieved. Particular emphasis 
should placed also developing 
wood flooring systems capable 
stallation over slab-type construction, 
since large-scale builders are now in- 
stalling per cent slab floors. 


Curtain Walls: opposed con- 
ventional construction where exterior 
sheathing faced with siding, the 
curtain wall consists thin, non-load- 
bearing panels attached skeleton 
framework. 


Curtain walls fall into two major 
classifications. These are the facing 
type and the prefabricated, insulated 
type. The first these consists 
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metal, plastic, mineral, wood- 
derived skin for application back- 
ing wall any variety mate- 
rials, frequently mineral origin. The 
second these composed in- 
terior and exterior facing applied 
thin, insulating, non-structural core. 
This panel may attached the 
building frame without additional 
backing. Either these may 
mounted directly the 
work. This grid-type construction 
frequently used for small commercial 
buildings, and often called 

interest trace the history 
the so-called curtain wall construc- 
tion (6). The sheathing large 
structures metal, porcelain and glass 
became technically possible with the 
development strong, skeletal-steel 
frame structures and about 1880. 
Union and building codes delayed the 
development for years. few such 
industrial structures went the 
and the number increased greatly 
during the war years. The first large 
urban building this type was erected 
1948. Glass and 
load-bearing panels were attached 
skeleton reinforced concrete form 
the Equitable Loan Building Port- 
land, Oregon. Such buildings are now 
commonplace. 

Principal use requirements are sim- 
ilar those exterior siding. The 
curtain wall must weather resistant, 
easy and inexpensive maintain, at- 
tractive appearance, durable, fire 
resistant, and inexpensive erect. One 
large aluminum manufacturer claims 
the following advantages for his prod- 
uct; design versatility, light weight, 
weatherability, high radiant heat reflec- 
tivity, larger and fewer wall facing 
units, fast erection, thin wall construc- 
tion with more usable space, minimum 
maintenance, and low over-all cost. 
While the curtain wall has been pri- 
marily used for industrial and commer- 
cial buildings, inevitably will have 
tremendous impact residential con- 
struction because its adaptability 
mass production. said that there 
are now over 100 manufacturers 
curtain walls one form another 
(6). Chief among these are the giants 
metal manufacturing, and associated 
fabricator-customers. 

While the metal manufacturers have 
popularized the concept 
and are leading the field, they are 
means alone. Panels are not only 
being made from steel, aluminum, 
bronze, copper, and other sheet metals, 
but also from porcelainized and plas- 
tic-clad steel and aluminum, asbestos- 
cement, glass, concrete, clay products, 
marble, plywood, and composition 


Fig. 8.—Stressed-skin fir plywood panels 
gave performance hoped for when used 
the construction these sheltered walk- 
ways school Puyallup, Wash. DEPA 
photo. 


boards. Certain plywood 
board manufacturers have been partic- 
ularly active providing competition 
the specialty field movable parti- 
tions for commercial 
buildings. Others might well ad- 
vised join the trend curtain walls 
either directly aiding and encour- 
aging fabricator-customers products 
are marketed the form gross 
commodities. 

The field residential housing 
would seem offer the greatest oppor- 
tunity for the use curtain-wall 
panels made from wood the basic 
raw material. fertile area for product 
design and development exists. 
these new product designs, 
teresting combinations wood prod- 
ucts with metals, plastics, and minerals 
are possible (6,7,8,9,10,11,12). 

The advantages many lumber 
and wood-derived products are under- 
rated they exist today. They have 
rigidity, flexural strength, low weight, 
thermal insulating value, natural 
beauty, corrosion resistance, workabil- 
ity, and host other desirable prop- 
erties. What must developed are 
schemes fasten pieces into panels, 
and our panels into walls. Much 
this technique can borrowed directly 
from the metals and plastics industries, 
adapted from their practices. 

Many the competitive materials 
are far more expensive square 
footage basis than are wood-base prod- 
ucts. The materials cost advantage 
present being overcome faster and 
cheaper erection systems. adapting 
such erection systems 
ucts, the competitive advantage can 
regained. 

Sandwich Panels: the recent 
evolution building materials, the 
one-inch lumber board might con- 
sidered the forerunner the panel 


building unit. like manner, the 
panel preceded the curtain wall, which 
was followed the sandwich panel. 
Basically, the sandwich panel consists 
two thin panels, skins laminated 
structural core. Veneer, plywood, 
hardboard, paper, glass, plastic, sheet 
metal, cement board, and other skins 
are used. Cores may made plas- 
tic-impregnated paper honeycomb, ex- 
panded metal, wood particles, corru- 
gated sheet products, plastic foams, 
foamed concrete, bonded fibers 
glass, asbestos, wood, and many 
Many varieties have been developed, 
and almost endless number pos- 
sible combinations, and types exist. De- 
velopments that include integration 
heating, piping, and lighting are 
derway. Sandwich panels may used 
for exterior interior walls, floors, 
ceilings, roof deck. They may 
load bearing non-load bearing. Be- 
cause these and many other pos- 
sibilities, use requirements 
cannot established, because they 
dependent upon end use. 

Since this subject very 
cannot adequately treated here. 
seems sufficient note that enthusiasts 
proclaim the future the building in- 
dustry ultimately resides the manu- 
facture sandwich panels 
sembly-line techniques (6). While this 
may the distant future, seems 
wise for the forest products industry 
look closely this growing activity 
with the objective determining 
where fits into the picture. few 
sandwich panels made wholly 
partially wood wood-derived 
products have found their way into 
this market. For example, paper honey- 
comb cores faced with metal, plywood, 
and hardboard are becoming common. 
Other wood-derived cores are being 
enclosed metal, mineral, and plastic 
skins. New types are being developed 
daily. 

All the research and development 
skill the industry will required 
produce multitude sandwich 
panel products. The many natural cx- 
cellent properties wood raw 
material must utilized, combina- 
tion with metals, minerals, 
tics, where such combinations are ad- 
vantageous end use. Only this 
way can assured that wood will 
continue major building mate- 
rial residential, small industrial, and 
commercial construction. 


Conclusions 


The building industry 
going strong trend the use 
panel products. Many fabricating 
dustries are also utilizing increasing 
amounts panel materials. 
movement developed during 
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War expendiency, and has 
accelerated rapidly since that time, 
argely because reduced construc- 
tion and fabricating labor costs. This 
trend has been advantageous ply- 
wood, hardboard, particle board, in- 
sulation board, metal, plastics, and 
mineral sheet products. has been dis- 
advantageous solid lumber. 

While greatest encroachments from 
competitive materials have been asso- 
ciated with industrial and commercial 
building, anticipated that the 
trend curtain walls and sandwich 
panels will expand include 
dential construction. Since these two 


Transformer-Type Strain Gage for Wood: 


new panel types are largely made 
competitors, seems evident that this 
trend can offset only greatly ac- 
celerated industry research develop 
new and improved panel materials 
made from forest products. 
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The incorporation linear variable differential transformer 
into strain gage for large structural wood elements described. 
Details structure and operation are given. Tests emphasize that 
the gage high-strain instrument. 


LINER VARIABLE DIFFERENTIAL 
transformer, LVDT, now well 
known reliable device for measur- 
ing small linear movements (1, 
This paper deals with the incorpora- 
tion LVDT into gage designed 
for strain analysis large wood struc- 
tural elements. The instrument, with 
gage length four inches more, 
particularly suited full-scale test ap- 
plications. 

The gage provides low-cost infor- 
mation, since repeated use requires 
only that 
mounting pins installed each 
place measurement. Maximum util- 
ity the LVDT gage realized with 
rapid-loading devices such the 
hydraulic test facility the Purdue 
Wood Research Laboratory(6). Quick 
and easy application test load 
cycle makes possible obtain strain 
data from several locations the test 
specimen through the use single 
LVDT unit shifted different 
measurement location for each cycle. 

The LVDT gage yields satisfactory 
results ranges movement too 
small reliably detected with dial 
gages. Although inferior this re- 
spect the cemented-on wire strain 
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surface gage, the LVDT gage yields 
average strain between measuring pins 
free the troublesome local influences 
surface distortion and grain varia- 
tion typically found ordinary yard 
lumber. 


The accessory equipment needed 
consists laboratory-type audio sig- 
nal generator and vacuum tube 
voltmeter similar quality. Conven- 
tional recording devices the type 
usually used with resistance-wire strain 
gages can also used place the 
voltmeter. 


Design 


Fig. shows the principle oper- 
ation. Compressive tensile strain, in- 
duced loading, causes the anchoring 
pins move relative each other, 
which, turn, causes the transformer 
core shift. Within the linear range 
the LVDT, shift the core causes 
proportional change the output 
voltage the transformer. the case 
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the sample gage described below, 
the linear range 0.010 inch each way 
from the central, null, position 
the core. 


Details the sample gage are given 
Fig. 4-inch gage length was 
chosen for investigation and proved, 
subsequent evaluation tests, 
practical minimum. 


Manufacture the unit rela- 
tively simple process, with the excep- 
tion the telescoping cylindrical por- 
tions, which should differ diameter 
little more than 0.0005 inch. Since 
each gage individually constructed, 
the critical cylindrical recess the 
body housing can first bored 
convenient size, and then the tongue 
the core carrier can turned fit 
with maximum 0.0005 inch relief. 
epoxy resin, suited room-tem- 
perature curing, proved con- 
venient substance for bonding the pin 
retainers and transformer body the 
sample construction. 


Details the pin-driving apparatus 
are shown Fig. The first pin 
driven depth through one end 
the positioning die. The assembly, thus 


P, APPLIED FORCE 


Fig. 1.—Schematic drawing the LVDT gage. Change gage 
length, causes movement the free-flowing core and consequent 
proportional change the transformer output. 
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Fig. 2.—Details the LVDT gage. Length and diameters the plastic parts can varied suit requirements. The 
core adjustment rod provides external zero setting the movable core. This feature was added later, and does not appear the photo- 
graphs the gage. 
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Fig. 3.—Steel die for locating the two steel anchor pins. 


Fig. 5.—Schematic drawing the electrical system. shift 
the right left from the central position the movable core 
causes increased linkage between the primary and secondary, which 
are located the transformer body. This increased linkage causes 
the VTVM register increased voltage. 


Fig. 4.—The LVDT gage ready for use. 
The pin retainer screws have been tight- 
ened hold the parts firmly place. The 
gage pictured does not show the core ad- 
rod, which was added later. 


being fixed position, forces accurate 
location the second pin, which 
also driven until the large portion 
the depth gage contacts the top the 
positioning die. The die then slipped 
off the pins, thereby leaving them 
proper height and spacing for installa- 
tion the strain gage upon them. 
Fig. shows the gage place ready 
measure axial strain the wood 
member. 

The electrical circuitry shown 
Fig. generator furnishes 
power the transformer primary, and 
vacuum-tube voltmeter reads the out- 
put signal, which proportional the 
position the core and, consequently, 
proportional strain the wood. 
variety transformers available 
with wide selection linear ranges 
and input—output 
ships. Manufacturers these devices 
provide specifications and charts for 


each type. These charts readily yield 
signal generator input requirements 
well voltmeter needs once gage 
length and expected strain ranges arc 
selected. the case the sample 
gage, transformer was chosen with 
0.010-inch linear range each side 
null and, when driven with sinu 
soidal 9-volt peak peak input, 
yielded output one millivolt pe: 
micro-inches per inch strain. 


Accuracy and Calibration 


strain relationship should used only 
select transformers and other clec- 
trical equipment. Final strain 
should obtained from calibration 
test bas which is, itself, gaged with 
accepted strain-measuring devices. Fig 
shows the sample gage mounted 
such calibration assembly 
universal testing machine. Two 
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SR-4A7 resistance gages were mounted 
the aluminum test bar compen- 
sate for possible bending (which was 
not enough measurable) along 
with dial-gage extensometer. Several 
trial runs yielded consistent data for 
the and LVDT gages. The dial- 
gage readings were erratic 
duced average trend good agree- 
ment with the SR-4 readings. 
result these tests, the gage 
system was adopted the standard for 
calibration and for future control 
checks the LVDT instrument. The 
readings from typical loading cycle 
are depicted Fig. Once sufficient 
strain induced the test bar 
remove the mechanical slack the 
LVDT gage, yields consistent strain 
readings. Small strains are not accu- 
rately detected, but exact values 
these are seldom important practical 
wood structural problems. 


Trials Wood 


The sample gage was mounted 
several wood specimens that were sub- 
jected tensile, compressive, and 
bending loads. All sets gage output 
data were linear, even when the gage 
itself was subjected slight bending 
stresses. Since data gathered under the 
circumstance are suspect, the 
gage should always mounted 
allow free action. For instance, mount- 
ings each side beam near the 
upper and lower surface will yield 
data that lead estimates extreme 


fiber strain without risk bending 


and cramping the gage. 

Fig. depicts the performance 
the sample gage three separate com- 
pressive load trials. The parallel trends, 
shown the three individual stress- 


output plots regions higher stress 
(and consequent higher strain), indi- 
cate that the consistency the instru- 
ment keeping with experimental 
requirements. These results again em- 
phasize the fact that the LVDT gage 
high-strain instrument. 


Conclusions 


The LVDT strain gage provides 
low-cost means obtaining test data 
from full-scale structural units built 
ordinary lumber. Stress analyses can 
directly result from these data, pro- 
vided the measurements are not made 
areas major defect such cross 
grain knots. 

The data obtained from 4-inch 
LVDT gage approach those the 
gage with respect consistent 
grouping about load-strain trend 
this respect, this LVDT gage far 
superior 8-inch extensometer that 
utilizes 0.0001 inch dial gages. 

Six and eight-inch gage lengths are 
recommended where possible 
crease the transformer output and 
yield average strain sampling over 
longer length the test member. The 
4-inch gage length should, present, 
considered practical minimum. 

The relatively strong output from 
the LVDT gage can readily used 
input for recording devices, and 
may possibly find application feed- 
back source for automatic control 
test loading. 

The LVDT gage should relied 
upon measure strains wood speci- 
mens loaded stresses the order 
1000 psi more. Lesser strains can 
qualitatively identified, but cannot 
evaluated their precise magni- 
tude. The maximum strain that can 


Fig. 6.—Setup for calibration the LVDT 
gage against SR-4 gages and dial ex- 
tensometer. Tensile loading the test bar 
provides strain that 
corded the three instrument types. 


measured limited the linear range 
the LVDT. 

calibration device should avail- 
able for each LVDT gage, and should 
used frequently maintain surveil- 
lance over the reliability the gage 
and its associated electrical apparatus. 
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Fig. 7.—Calibration curves for the LVDT gage, with SR-4 gages 
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while extending the LVDT gage. After the maximum was reached, 
the load was decreased, which yielded the return dotted path 
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| 


Upgrading Spent Sulphite Liquor Sugar 


PHILIP LUNER’, DUBEY, BOGGS, and WILEY 
Sulphite Pulp Manufacturers’ Research League, Appleton, Wis. 


Marketing trends seem point toward increasing use and need 
for desugared lignosulfonates. Existing methods for sugar removal 
are examined and their relative efficiencies are discussed analytically. 
novel process reactive solvent extraction outlined, and 
two aspects lignin characterization are Preliminary re- 
sults indicate that the chemical activity various products closely 


related their lignin content. 


THE INCEPTION the sul- 
phite process, pulp manufacturers 
have been aware the potentialities 
that exist spent liquors. Research 
utilization the spent sulphite liquor 
components has been prompted 
variety reasons which differ from 
mill mill and country country, but 
regardless the immediate reasons for 
such research, total wood utilization 
probably the greatest driving force. 

Pulping methods have undergone 
considerable change recent years, 
the motivating factor being primarily 
economic one that gives considera- 
tion only the cellulosic material. 
However, the current changes pulp- 
ing techniques may have reached 
economic plateau and new approach 
for more economic pulp production 
may favor those processes which utilize 
the lignin and 
components. 

The sulphite pulping process lends 
itself chemical utilization the 
lignin for several reasons. Chemically, 
the lignosulfonates have many features 
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common with lignin itself (1) 
and the results research 
lignin involving studies model com- 
pounds other lignin preparation 
may often applied lignosulfon- 
ates. Under conditions prevailing with 
most not all North 
phite mills, the recovery pulping 
chemicals and heat values from 
spent sulphite liquor appears have 
little prospect improving upon the 
economics similar operations the 
well-established Kraft process. Such 
method for recovering values from 
spent liquor, important though may 
be, still has little any possibility for 
becoming better than break-even op- 
eration. Therefore, any commercial use 
the organics spent liquor 
potential source income which 
would make the over-all sulphite pulp- 
ing process more favorably competi- 

addition the values that may 
derived from the lignosulfonates, 
the various sugars spent sulphite 
liquor represent potentially large 
supply wood sugars not now avail- 
able low cost. Should these become 
industrially important, might 
ually. The sulphite process, therefore, 
produces spent effluent that contains 
several constituents potential value. 
This allows for development flex- 
ible system for recovery diversity 
products. 


Recent Trends Spent Sulphite 
Liquor Utilization 


Utilization spent sulphite liquor 
has had long development, which 
dates far back 1878. Initially, 
most the attempts utilize the 
spent liquor were based upon the di- 
lute form because technical and eco- 
nomic problems concentrating the 
liquor. the techniques for evaporat- 
ing the calcium-base liquor were im- 
proved, new and larger markets were 


found. Today, substantial amounts 
the lignosulfonates are sold powder 
form. 1955, the quantity 
sulfonates sold all forms for use 
surface-active material was esti- 
mated million pounds (3). 
The specific uses the lignosulfonates 
have been reviewed elsewhere (4) (5) 
(6). 

Trends within our highly industrial- 
ized economy with its growing popu 
lation tend place heavy demands 
upon the basic industries. This espe- 
cially true for the mineral 
roleum industries, where costs 
traction are rising. This consider- 
able interest producers lignosul- 
fonates, because the need for increased 
efficiency the recovery values 
from lower grade ores and from ever 
deeper oil wells has created growing 
market for surface-active chemicals 
Since lignosulfonates have found their 
greatest use this field surfactants, 
rising demand for their use in- 
dustry may anticipated. 


Since soluble lignin represents deg- 
radation product from infinite net- 
work, the lignin utilization problem 
may traced the inherent structure 
long-range view lignin utilization 
lies degrading lignin its funda- 
mental aromatic unit and 
ing new polymers with more 
structures. Meanwhile, result 
research and development, the ligno- 
sulfonates have already found exten- 
sive commercial applications. 


Importance Sugar Removal 


The main constituents spent sul- 
phite liquor are the lignosulfonates 
Since they are responsible for the sur- 
face chemical activity, desirable 
that they available the most con 
centrated form. instances where th: 
sugars act only diluent, 
moval may enhance the lignin 


several uses, sugars are 
rious since they act humectants. Such 
problem has been encountered th: 
formulation spent liquor 
rewettable adhesives. When 
sulfonates are used raw 
for the production chemicals, suc 
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vanillin and related compounds, re- 
moval sugars prior reaction de- 
creases the consumption reagents 
and avoids the formation sugar side 
products. these respects, sugar-free 
may advantageous. Removal 
the sugars enables the 
phite liquor stored for long pe- 
rods ‘without fermentation mold 
and greatly decreases the hy- 
eroscopicity the dried powder. This 
results ease handling, packaging 
and storage. 


Probably the most 
son for the removal the sugars 
their own potential value. This has 
been illustrated fermentation 
alcohol and yeast. The recovery the 
sugars their derivatives still repre- 
sents untapped source chemicals, 
but the sugar products must find large 
markets the chemical field before 
they can economically recovered. 


Methods Sugar Removal 


The oldest method sugar 
moval the fermentation produce 
ethyl alcohol. This method sugar 
removal widely practiced Euro- 
pean countries. Several plants for al- 
cohol production exist the North 
American continent, but the economic 
picture for its production single 
recovery product over-all process 
not favorable the U.S. except un- 
der unusual circumstances. 


the alcohol fermentation, only 
the hexoses are utilized. Consequently, 
the amount residual sugars will vary 
depending the efficiency the fer- 
mentation process and the amount 
pentoses. The variation the total 
amount sugars function the 
cooking conditions and wood species. 

contrast the alcohol fermenta- 
tion process, growth food and feed 
yeasts spent sulphite liquor utilizes 
both the hexoses and pentoses. 
result, this fermentation process can 
reduce the sugar content lower 
value than does the alcohol fermenta- 
tion. 

Another method for sugar removal 
that practiced the well-known 
Marathon process. This has been de- 
sctibed elsewhere (7), but essentially 
involves alkaline breakdown 
the sugars calcium hydroxide 
various soluble non-reducing hydroxy 
acids, which are separated from the in- 
soluble lignin portion. 

Still another method sugar re- 
moval involves the heat treatment 
the spent sulphite liquor. Several such 
studies have been reported (8) (9) 
and considered various times 
means precipitating the organic 
matter and destroying the sugars re- 
duce the biological oxygen demand. 


Recognizing the greater potential 
fonates they could separated, the 
Sulphite Pulp Manufacturers’ Research 
League initiated fundamental 
search program into the methods which 
could accomplish this. After several 
years intensive experimentation, 
process has been developed which 
meets the theoretical goal and perhaps 
the practical objective well. 


Reactive Solvent Extraction Spent 
Sulphite Liquor 


The five main reducing sugars 
spruce wood spent liquor are present 
the extent per cent the 
solids. sugar basis, the composi- 
tion typical sample spruce 
spent liquor solids per cent man- 
nose, per cent xylose, per cent 
D-galactose, per cent D-glucose, and 
per cent L-arabinose. From such 
mixture, even the absence im- 
purities, the direct crystallization 
the pure components not technically 
feasible. The presence per cent 
solids makes direct crystallization 
impossibility. Consequently, 
tempt isolate the sugar components 
must start separation from the bulk 
the non-sugars. 

number methods for accom- 
plishing this are available. These in- 
clude dialysis, precipitation the non- 
sugars the addition organic 
solvent such alcohol acetone, and 
precipitation the lignosulfonates 
chemical precipitant such or- 
ganic amine. Some the difficulties 
either sugar lignin recovery 
these methods are self-evident. 


Another approach alter the 
sugars formation derivatives that 
are soluble appropriate solvent 
which the main portion the non- 
sugars remains insoluble. 


Three sugar derivatives that seemed 
good starting point examine were 
the acetates, methyl glycosides, and di- 
acetone derivatives. The first two suf- 
fer from the fact that each the re- 
ducing sugars forms mixture de- 
rivatives, and subsequent isolation 
the individual products would thus 
complicated. the other hand, only 
one diacetone derivative formed 
each the five sugars. Moreover, 
four the five diacetone sugars are 
crystalline. Other advantages using 
acetone became apparent the process 
developed. These are the separation 
the hexose derivative from the pentoses 
and the crystallization major por- 
tion the diacetone mannose. 


The process consists essentially 
extracting the spent sulphite liquor 
solids acid-acetone (10). The insol- 
uble portion containing the main part 
the non-sugars separated from the 


PRODUCTS JOURNAL 


acetone soluble. The acetone insoluble 
fraction may then further fraction- 
ated extraction with aqueous acetone 
water remove the insoluble cal- 
cium sulfate. The acid-acetone extract 
processed for the sugar derivatives 
free sugars. One the main sugar 
products diacetone mannose, which 
crystallizes from the hexose fraction 
mixed hexose-pentoses. The remain- 
ing hexoses and pentoses can sepa- 
rated from each other taking ad- 
vantage distinctive individual prop- 
erties, such the differences degree 
sensitivity acid prior final ex- 
traction and crystallization each 
product. The essentials the process 
are shown schematically Figs. 
and 


ACID ACETONE 
EXTRACTION 
of 
$.S.L SOLIDS 


LIGNO- ACE TONE 
SULFONATES 
DERIVATIVES 
Fig. 1.—The S.P.M. reactive solvent 
extraction process. 
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Fig. 2.—Further steps the reactive solvent 
extraction process. 


Practically all earlier work wood 
sugars spent sulphite liquor has 
been purely from analytical point 
view. This process has had its 
immediate objective 
large-scale separation the tons 
sugars that are discarded daily from 
sulphite pulping. Concurrent with sep- 
aration and isolation the sugars, 
believed that research find new 
applications for the sugars their de- 
rivatives necessary place the proc- 
esses more sound economic basis. 
the present time, one the more 
promising sugars diacetone man- 
nose. few examples its derivatives 
that have been prepared are shown 
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Fig. 3.—Examples few the deriva- 
tives that have been produced from diace- 
tone mannose. 


Spent Sulphite Liquor 
Characterization 


Lignosulfonates: Probably any 
process intended upgrade spent sul- 
phite liquor will more less de- 
pendent the value that can as- 
signed the lignosulfonates, since 
they constitute approximately per 
cent the total spent sulphite liquor 
solids. Consequently, important 
know what changes, any, have 
occurred the lignosulfonates dur- 
ing their isolation. soon became ap- 
parent that characterizing the lignosul- 
fonates can very elusive, and that 
existing methods had screened 
and selected and new ones developed 
describe the physical and chemical 
properties these materials. 


Two approaches characterizing 
the lignosulfonates are being em- 
ployed. First the empirical one, 
where the performance these mate- 
rials tested under controlled condi- 
tions for different end uses. The re- 
sults these tests are then correlated 
with some property the lignosul- 
fonate samples find the factors re- 
sponsible for their performance. For 
this purpose, library commercial 
spent liquor products has been assem- 
bled and classified, and their analysis 
has been started. Table shows some 
the analysis underway. Although 
the lignosulfonates these products 
are heterogeneous mixture, several 
features may noted. 

Since many the spent sulphite 
liquor products now marketed com- 
mercially receive little any treatment 
that would expected greatly mod- 
ify the lignosulfonates, the surface ac- 
tivity these crude products might 
expected remain function the 
This course assumes the liquor 
derived from similar cooks the 
same kinds wood. Therefore, for 
this comparison, attempt has first 
been made compare the various 
spent liquor products sugar-free, 
ash-free, ammonia-free basis. This 
helps allow for variables cooking 
base used and the amount sugar re- 
maining the final products after any 


Table 1.—ANALYSIS COMMERCIAL SPENT SULPHITE LIQUOR PRODUCTS* 


Sulfated 


Samplet 
Whole liquor 


Fermented liquor 


Chemically treated 


*Oven-dry, 24 hours at 105°C. 
softwood 
Methods. 

§Anal. Chem., 20:909 (1948). 
Somogyi procedure. 


ash 


sugar 


Sulfur§ 


“lignin” 


ttRepresents reducing sugar, sulfur and ash-free organic matter. 


**Value assumed for calculation. 


processing chemical fermenta- 
tive methods. The value thus deter- 
mined has been termed but 
actually represents the residual or- 
ganic matter rather than true lignin, 
since probable that these samples 
contain other organics beside sugars. 

The content the four 
samples whole liquor solids appears 
affected mainly the ash and 
sugar content, which apparently de- 
rives from the cooking method. Two 
samples calcium base cooks with 
direct evaporation yield products with 
per cent “lignin”. am- 
monia base product and another prod- 
uct with low ash were appreciably 
higher 

Two samples desugared liquor 
derived from fermentation processes 
were 72.6 and 73.9 per cent 
Two other spent liquor products 
treated chemical methods reduce 
the sugar content were 71.8 and 73.7 
per cent 

From the above data, seems appar- 
ent that both sugars and ash materially 
affect the proportion lignin com- 
pounds available for surface-active 
purposes spent liquor products. 
Concurrent with this investigation, 
more basic study characterize the 
lignosulfonates progress. Since 
the lignosulfonates spent sulphite 
liquors are branched co-polymer poly- 
electrolytes, use can made the 
techniques polymer chemistry 
their chemical descrip- 
tion. Such methods include molecular- 
weight determination, and molecular- 
weight distribution, may deter- 
mined from light scattering, diffusion, 
viscosity and osmotic pressure meas- 
urements. Although such measure- 
ments provide fundamental data 
garding size, shape, and configuration 
solution, the high polydispersity 


Table 2.—ANALYSIS 


% (Vol.) 
Ethanol 


which results when lignin solubil- 
ized sulfonation makes these meas- 
urements significant only 
fractionated samples. They are 
tle value describing the total ligno- 
sulfonates spent liquor, even when 
the carbohydrates are removed. 

The ionic nature the 
fonates provides other means char- 
acterizing these materials. These 
clude conductivity, transference, 
electrophoresis measurements. Only 
start has been made this direction, 
but these methods offer useful means 
describing and evaluating the asso- 
ciation and binding phenomena 
polyelectrolytes. With these methods, 
with the ones previously described, 
the use fractionated 
highly important. 

Other means characterizing 
lignosulfonates, which are various 
stages progress, may worth not 
ing. Several workers have shown that 
the yield vanillin nitrobenzene 
creases when lignin-containing mate 
rial pretreated either heat acid 
(12). was felt that determination 
the vanillin yield nitrobenzene 
oxidation might provide means 
expressing changes occurring ligno- 
sulfonates undergoing 
ments. The results shown Table 
indicate that the yield vanillin 
this method from alcohol-fraction- 
ated lignosulfonate varies slightly with 
sulfur content and molecular weight 
The yield vanillin when based 
lignin content approximately 
that from the direct nitrobenzenc 
oxidation spruce wood. Oxidation 
lignosulfonates from the solvent 
extraction process gives similar yields 
vanillin. These results indicate the 
close similarity the amount 
hyde-yielding groups, and show thai 


PURIFIED LIGNOSULFONATES 


Absorptivity ratio[ JIN 


2800 
Vanillin* — 
2600 


NaCl 
100 ml/g. 


*Based sample and using the methoxyl content spruce lignin 14.5 per cent. 
+Unneutralized Fraction 2, two months after preparation. 
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6.55 13.30 5.84 14.0 73.6 
0.90 1.07 8.06 5.55 16.1 74.1 
Cc 14.70 16.90 7.07 5.50 17.2 63.7 
12.80 16.90 6.70 5.68 20.1 61.4 
15.15 8.70 8.97 6.59 5.70 12.6 
18.4 21.70 8.55 1.73 73.9 
18.50 25.40 7.20 5.65 2.06 73.7 
21.10 26.00 1.12 71.8 
MANNITOL | | 
In 
Fraction solvent OCH; 3100 
46.5 4.64 10.52 22.5 1.305 2.866 0.055 
51.6 4.71 10.21 -46 1.341 3.066 0.043 
58.4 5.05 9.86 25.6 1.398 3.279 0.030 
5. beta 70.6 5.27 9.62 .54 26.4 1.458 3.544 0.024 
4.41 9.61 21.4 1.331 2.885 0.050 


extensive change has occurred 
sulfonation the various molecular 
weight fractions 
Since caustic hydrolysis lignosul- 
fonates yield vanillin much 
more specific reaction, similar in- 
vestigation may provide data the 
end groups that may re- 
lated molecular weight branch- 
ing. 

The most frequent determinations 
characterizing lignosulfonates are 
for sulfur and methoxyl. These values 
provide basis for most the analyti- 
cal results. The sulfur methoxyl 
ratio gives the degree substitution 
method comparing lignosulfonates. 

Ultra-violet analysis has been used 
extensively lignin chemistry. Be- 
cause the high absorption lignin, 
useful method for solids deter- 
mination low concentrations. The 
absorptivity ratios 260, 280 and 310 
vary regular way with mole- 
cular weight. However, these ratios are 
very sensitive absorbing impurities, 
and therefore their use restricted 
highly purified samples. The reason 
for the continuous variation these 
ratios not clear. Table shows some 
these analytical values for frac- 
tionated lignosulfonate. 


Carbohydrates: The carbohydrates 
spent sulphite liquor are mostly free 
sugars, but polysaccharides 
per cent have been found (13). Any 
process utilizing the sugars should 
therefore give consideration polysac- 
charides. 

Chromatography offers the best 
method for identification and quantita- 
tive the individual 
sugars. The torula yeast development 
demanded accurate method for the 
determination the total reducing 
sugars present during the fermenta- 
tion. This resulted the development 
the League’s modified lead acetate 
method (11). the reactive solvent 
extraction the free sugars from 
spent sulphite liquor, both 
edge the total amount sugars and 
the amounts each individual sugar 
was necessary. method for this de- 
termination (11) was recently devel- 
oped which uses the spent liquors di- 
rectly. These methods sugar deter- 
mination are proving useful com- 
paring the various lignosulfonates 
the market and control the 
process development the reactive 
solvent extraction. comparison the 
shown Table 


Physical Properties Responsible 
for End Uses 


Upgrading spent sulphite liquor im- 
plies increasing the monetary value 
the lignosulfonates modification 


Table ANALYSIS SPENT SULPHITE LIQUOR PRODUCTS* 


Total 
Method (as glucose) sugar 
chroma- Man- Galac- Arabi- 
Lead tography nose tose 
West 16.3 13.6 14.85 7.9 1.87 1.45 
18.4 17.4 18.31 8.9 3.8 2.3 1.95 1.34 
24.01 9.10 6.25 4.82 2.28 1.56 
Yeast fermented _____ 2.1 0.44 0.63 a 0.24 0.053 0.079 0.26 
es 7.65 5.25 5.46 0.1 4.1 0.37 0.1 0.97 
Chemically treated 
1.43 
B 2.53 


*Ash and moisture-free basis. 
than 0.05 each sugar. 


removing extraneous matter. This can 
accomplished removal the 
sugars, excess base, fractionating 
the lignosulfonates according func- 
tional group molecular weight. Di- 
rect chemical modification the ligno- 
sulfonates further possibility. The 
method chosen upgrade lignosul- 
fonates the final analysis deter- 
mined the cost and performance 
the product. Due the polymeric na- 
ture the lignosulfonates and the 
wide molecular weight distribution, 
fractionation obtain more homo- 
geneous material may prove difficult. 
Economic considerations the present 
time seem favor sugar removal 
one the better means upgrading 
spent sulphite liquor. 

Most lignosulfonate products the 
market are either whole liquor solids, 
fermented products, chemically 
treated lignosulfonates. The most com- 
mon alteration these lignosulfonates 
the interchange base. Several 
lignosulfonates chemically modified for 
special uses are available. Most end 
uses the lignosulfonates may 
traced their chemical 
trolyte nature. 

The tanning industry provides the 
best example the use lignosul- 
fonates involving chemical reaction. 
This process depends large meas- 
ure the basic protein-sulfonate reac- 
tion whereby the lignosulfonates are 
fixed the hide purely chemical 
forces. Here such factors molecular 
weight and degree sulfonation are 
important considerations which deter- 
mine the amount 
that reacts with the hide. Secondary 


reactions involving other chemical 
groupings may occur lesser ex- 
tent. The use lignosulfonates this 
application, well others, de- 
mands combined knowledge the 
particular industrial application and 
the properties the lignosulfonates. 

The most important feature the 
lignosulfonates their ability ionize 
solution and acquire electrical 
charge. These charged polyions are 
differentiated from simple electro- 
lytes. Diluting simple electrolytes such 
solution sodium chloride in- 
creases the distance 
charges. When polyelectrolyte solu- 
tion diluted, however, the charges 
can never separated given 
polymeric ion since the units are held 
together co-valent bonds. re- 
sult, the molecule acquires high 
charge that results intra-molecular 
repulsion and causes the polymer 
expand beyond its normal configura- 
tion. Furthermore, due the high 
charge resulting from the escape 
counterions, the polyion exerts in- 
creasing attractive force the remain- 
ing counter ions, and therefore the 
polymer will carry with certain 
number counter ions. Thus, the size 
and shape the polyelectrolyte be- 
comes function the net charge. 

well known that lignosulfonates 
not lower the surface tension 
water lower the interfacial tension 
the same extent the hydrophilic- 
hydrophobic type emulsifying agent. 
Yet the lignosulfonates have good 
ability deflocculate many different 
types suspensions and form emul- 
sions with wide variety solvents. 


EQM. ML. SOLUTION 


Fig. between amount lignin absorbed kaolin 
and eqm. conc. 
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Fig. 5.—Relation between viscosity clay 
slurry and various 


The physical properties 
electrolytes can employed ex- 
plain the surface-active nature the 
lignosulfonates. The dispersing action 
the lignosulfonates may attrib- 
uted the adsorption the lignosul- 
fonates the substrate. This results 
the particles acquiring negative 
charges and thus stabilizing the sus- 
pensions electrostatic repulsion. The 
ability the suspension remain de- 
fiocculated high salt concentration 
reflection the high charge as- 
sociated with the lignosulfonates. The 
fonate Kaolin shown Fig. 

Since sugars are adsorbed several 
substrates where lignosulfonates are 
absorbed (14), removing the sugars 
may increase the effectiveness the 
lignosulfonates. Such results have been 
found, shown Fig. when com- 
paring the dispersion performance 
softwood spent liquor containing 
various amounts sugars. The ability 
the lignosulfonates adsorb 
the surface particles, thereby estab- 
lishing higher potential than most 
electrokinetically charged particles, ac- 


counts for the large number indus- 
trial applications they have found. 
Among these are included the use 
the lignosulfonates leveling and re- 
tarding agents the dye industry, 
cement slurry dispersion, and others. 
should noted, however, that 
some instances the beneficial results 
may involve other contributing factors 
the lignosulfonates. 

The data available (15) factors 
responsible for emulsions stabilized 
lignosulfonates indicate that the ligno- 
sulfonates are adsorbed the oil-water 
interface. There they establish high 
electrostatic charge, and form semi- 
rigid film. The insensitivity the 
emulsions large amounts electro- 
lytes distinguishes the lignosulfonate 
emulsion from other film-forming sta- 
bilized emulsions. Here again the ex- 
perimental evidence fits well with 
the polyelectrolyte properties ligno- 
sulfonates. 

The practical application ligno- 
sulfonates such uses boiler feed 
water suggests that they have sequest- 
ering action for certain cations. This 
ability for complexing 
has been observed with other polyelec- 
trolytes (16, 17, 18, 19). date, 
little attention has been given this 
aspect lignosulfonates from funda- 
mental view, and closer study along 
these lines will not only aid some 
the more practical problems 
lignin utilization but will provide 
further insight into the physio-chem- 
ical nature the lignosulfonates. 
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Discussion 


any condensation acetone with 
lignin 

Dr. Luner: None that apparent: 
chemical analyses show the 
original material. addition, the 
tracted lignosulfonates their 
chemical activity for various end uses 
Another indication that the lignosul- 
fonates have not undergone 
chemical changes the fact that the 
vanillin yield nitrobenzene oxida- 
tion the same that from the 


solids. 


Carl Bordenca (Heyden Newport 
Chemical What the cost per 
pound mannose produced 

Dr. Luner: Preliminary esti- 
mates indicate that the diacetone man- 
nose could sell for less than 50¢ per 
pound. This assumes selling the de- 
sugared lignin current price levels. 

Hearon (Crown Zellerbach 
Corp.): Have you any molecular 
weight determinations the lignosul- 
fonates after reaction the sulfite 
waste liquor solids with acetone and 
acid 

Luner: No. 
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Use Development For Particle Board: 


WAYNE LEWIS 


Engineer, Forest Products Forest Service, Department Agriculture 


The development the principal properties and uses for ex- 
trued and flat-platen pressed particle board presented. The needs 
for and the types standard specifications are discussed. Future 
for extruded uses based trends manufacture are 


developed. 


ORE THAN MANUFACTURING 

PLANTS the United States 
either produce particle board are 
soon begin. The total productive 
capacity, when the plants now under 
construction are completed, will ap- 
proach billion square feet per year— 
figure based the thickness 
equivalent. 

Each plant manufacturing particle 
board makes board different qual- 
ity and with somewhat different prop- 
erties than any other. fact, single 
manufacturer may make particle boards 
more than one quality. Insula- 
tion board and hardboard manufac- 
turers are more restricted quality 
than are particle board producers. 
There are relatively fewer base prod- 
ucts and fewer manufacturers. re- 
sult, has been easier establish 
standards for those products than 
will for particle board. 

The principal use for particle board 
date has been corestock faced 
with wood veneer and paper plastic. 
This corestock finds its way in‘o table 
tops, panels, and other parts furni- 
ture alternative for glued-up 
lumber core and plywood. Other uses 
have not been developed anywhere 
near the extent necessary all poten- 
tial production utilized its 
fullest extent. 

this paper, the types board 
being manufactured are discussed, 
along with important properties the 
boards, and progress made 
ards. the basis trends established 
research apparent the new 
plants under construction, few pre- 
dictions are made concerning future 
use developments for these new panel 
materials. 


Types Particle Board 


The manufacturing process used 
limits, considerable extent, the 
type board produced. Broadly speak- 
ing, particle board made either 
pressure extrusion pres- 


Presented the Northern California Section 
Meeting the FPRS, May 2-3, 1957, Berke- 


Calif. 
Maintained Madison, Wis., coopera- 
ton with the University Wisconsin. 


sure. flat-platen manufacture, the 
mixture resin and wood other 
ligno-cellulosic particles consolidatd 
pressure applied perpendicular 
the surface the board. Usually, this 
consolidation made and the resin 
cured multi-platen hot presses. Par- 
ticle board also manufactured con- 
tinuous presses that apply pressure 
the same direction multi-platen 
presses. Flat-platen 
counts for about six-sevenths all 
particle board production the United 
States. 

The remaining one-seventh pro- 
ductive capacity utilizes the extrusion- 
press process. this process, the par- 
ticle-resin mixture consolidated 
pressure applied paralled the plane 
the sheet. The board produced 
continuous sheet the mixture 
forced through long die that vir- 
tually two parallel platens with side 
stops. These platens are heated and the 
resin cured the particle board 
mass passes through the die. 

Many variations the two basic 
processes are used manufacture par- 
ticle board. Many these variations 
are associated with one original engi- 
neering development another. There 
are more subtypes 
ticle board than extrusion particle 
board. This principally because ex- 
truded boards are manufactured exclu- 
sively from hammermilled 
while, for some types 
boards, specially prepared flakes 
other engineered particles are used. 
Further, because flat-platen boards may 
formed layers with higher quality 
faces than cores, there are types avail- 
able that are combinations hammer- 
milled sliver-shaped particles 
cial flakes, combinations two flakes 
different quality, combinations— 
called fine-surfaced boards—that con- 
sist faces made fine hammer- 
milled particles and cores coarser 
hammermilled particles. 
strength and affecting strength wood 
and the effects of design criteria at FPL. He 
received degree civil enginering from 
University Wisconsin 1936. joined 


the FPL staff after eight years with the Wis- 
consin Highway Department. 
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Flat-platen particle boards are man- 
ufactured wider range densities 
than are the extrusion boards. The 
largest volume board produced 
both the flat-platen and extrusion proc- 
esses ranges from pounds per 
cubic foot density. These boards are 
usually knownas 
ticle boards. Flat-platen press boards 
are also manufactured densities 
higher lower than that range. The 
denser boards may weigh much 
pounds per cubic foot. They are 
two subtypes—those made from the 
same kinds particles used for the 
medium-density boards those 
made from particles that are essentially 
fibers. The boards made from fibers 
differ from conventional fibrous-felted 
hardboards that the resin supplies 
the principal bond 
whereas conventional hardboard 
characteristic natural bond obtained. 
These boards are usually sold “hard- 
but more correctly should 
probably known hardboard-type 
particle boards. 

present, there commercial 
production the United States par- 
ticle board with actual density 
less than pounds per cubic foot, but 
European developments foretell future 
They are known insulating-type par- 
ticle boards, and are manufactured 
the density range pounds 
per cubic foot. The extruded particle 
boards are manufactured with solid 
cross section with hollow openings 
that have their axes parallel the ex- 
truded directions. These boards 
are manufactured only 
one inch more, and may, because 
the cross-sectional area the flutes, 
have equivalent density less than 
pounds per cubic foot. 

generally believed that the flat- 
platen particle boards will find their 
greatest use, and hence manufac- 
tured, thicknesses greater than 
inch. The maximum practical thickness 
about inch. For greater thicknesses, 
usually more economical lam- 
inate two more boards. This done 
considerable extent. 

The high-density hardboard-type 
particle boards are usually manufac- 
tured thicknesses less than 
inch. consequence, they are often 
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used different ways than the me- 
dium-density particle boards. 

Extruded particle boards are man- 
ufactured almost exclusively thick- 
nesses inch more. fact, be- 
cause the parts the die that form the 
flutes can heated, fluted boards 
thick inches are economical. 

present, two synthetic resins are 
used the manufacture particle 
board. The most important one vol- 
umewise urea-formaldehyde. The 
other phenol-formaldehyde. Urea- 
formaldehyde cheaper, light color, 
and considered satisfactory for most 
interior uses. Phenolic resins are more 
durable for use where high tempera- 
tures and severe moisture conditions 
are likely, but they require higher cur- 
ing temperatures during manufacture. 
The phenolic resins are 
cipally for the high-density boards that 
are made thicknesses inch 
less. 

From this description types 
board, evident that not only 
present manufacture diversified, but 
that the many possible combinations 
particles and resins will result 
greater range products the future. 


Properties Particle Boards 


The physical and strength proper- 
ties particle boards are dependent 
many factors. Among the most im- 
portant are the following: 


Type and size particle. 

Type manufacture, extruded 
flat-platen pressed. 

Kind and amount resin. 

Distribution and orientation 
particles. 

Density. 

Quality manufacture—effec- 
tiveness resin spread, felting, 
and uniformity formation. 

Moisture content during pressing. 

Post-manufacturing treatment. 


Because many variables man- 
ufacture have such influence 
properties, not possible present 
single set values for the various 
properties. Further, the flat-platen 
boards have distinctly different proper- 
ties from the extruded boards. The 
particles board are 
oriented planes essentially parallel 
the plane the board, while the 
extruded board, the particles are 
oriented planes perpendicular the 
plane the board and across ex- 
truded. result, the planes sym- 
metry are different with respect the 
faces the two types board. For 
approximate comparison purposes, 
can said that properties perpendic- 
ular the faces the flat-platen 
board correspond the properties 
the extruded direction 
board) the extruded board. The 
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Table 1.—SUMMARY PROPERTIES FLAT-PLATEN 
PARTICLE BOARD 


Medium-density 
board 


Property 


Density, Lb. per eu. 
Modulus rupture, Lb. per cu. in. 


High-density 
board 


oar 
0.4 to 0.8 0.8 to1.2 


3,000 7,500 


Modulus of elasticity, Lb. persq.in.. 150,000 to 700,000 400,000 to 1,000,000 


Tensile strength parallel to surface, 
Tensile strength perpendicular 
surface, Lb. per sq. in.___------_- 
Compression strength parallel 
surface, Lb. per sq. in. - --- -- -- 
24-hour water absorption, 

Thickness Per cent_ 
Linear expansionf, Per cent 
Thermal conductivity, BTU per hr. 

per sq. ft. per °F. per in. thick- 


500 4,000 1,000 5,000 

40 to 400 275 to 400 
1,400 2,800 3,500 4,000 

0.4 


*The values included this table are based limited tests commercial 
products, and are intended to be indicative of present manufacture. For values 
any specific product, tests that product are necessary. 


24-hour soak. 


the plane the board produced change moisture content 
from equilibrium per cent relative humidity equilibrium per cent 


relative humidity. 


strength properties are lower the 
direction along the extruded direction 
the extruded board and perpendic- 
ular the faces the flat-platen 
board than the other two directions. 
consequence, bending strength 
low that direction, that extrusion 
boards are used with facings attached 
overcome that weakness. the 
practice test flat-platen board with- 
out facings; extruded boards are usu- 
ally tested with facings. The proper- 
ties particle board given Table 
are representative for the flat-platen 
boards only. 

The values Table should 
considered only indicative prop- 
erties particle boards. The boards 
represented include both homogene- 
ous (one kind particles throughout) 
and three-layer (with higher quality 
facings than core) types well all 
types particles. Accurate values can 
obtained for any product only 
actual tests. 

The quality flat-platen board 
improving. This improvement 
flected improved properties (higher 
strength, better dimensional stability), 
the values presented this paper 
can expected change. Additional 
procedures for test are being devel- 
oped,? and data are being obtained 
that will extend the table properties. 


Specifications and Standards for 
Particle Board 


There are present recognized 
standard specifications for particle 
board. Each company manufactures its 
product conform minimum 
quirements determined for its raw 
material, type product, and process. 
There little correlation between 
products from different manufacturers. 

other instances, purchase specif- 
ications have been developed around 
particular use. When has been 
C., 1956. Testing and evaluating 


procedures for building boards. Forest Prod. 
Jour., 6 (7). 


determined that certain product with 
certain strength and physical proper- 
ties satisfies given use 
the minimum test values the prod- 
uct are incorporated the purchase 
specification. 


The need for standard specifications 
apparent. Such specifications will 
protect the future the particle board 
industry, will assist obtaining cus- 
tomer acceptance these new mate- 
rials, will aid extending their use, 
and will give new manufacturers and 
others criterion which judge 
their product. 

Standard specifications may de- 
volped and promulgated through sev- 
eral organizations. The Bureau For- 
eign and Domestic Commerce the 
Department Commerce pro- 
mulgates Commercial Standards. These 
are originated usually industry 
for the purpose establishing stand- 
ard methods test for evaluating the 
product, rating the product, and 
certification and labeling commodi- 
They provide uniform bases for 
fair competition. 

The American Society for Testing 
Materials has procedures for develop- 
ing and issuing standard specifications 
for all materials. Before these stand- 
ards can get final vote acceptance, 
majority the membership the 
committee voting must represent gen- 
eral interest and consumer classifica- 
tions against producer classifications. 
ASTM standards consequence may 
carry greater weight some instances 
than commercial standards because 
the plurality nonproducer interests. 

The American Standards Association 
ASA specification accepted after con- 
siderable trial and use. ASTM stanc- 
are often accepted ASA after 
they have been use for consider- 
able time. 

Federal specifications are issued 
the Commissioner Federal Supply 
Services, General Services 
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tion, for federal government procure- 
ment. They are purchase specifications 
for the government, although the 
absence other specifications they 
may serve standards for material. 
Federal Specification 
board) used. 

Industry associations also develop 
industry Fa- 
miliar all the field forest prod- 
ucts are the “Standard Grading and 
Dressing the West Coast 
Lumbermen’s Association 
standard specifications the Douglas 
Plywood Association. Industry 
standards may ultimately become com- 
mercial standards, but initially they 
have the advantage time. sim- 
pler obtain agreement the pro- 
ducer level than with groups mixed 
interest. 

The American Society for Testing 
Materials, through its Committee 
Wood, has developed test proce- 
dures that are applicable the eval- 
uation the strength 
properties particle boards. These test 
procedures are detailed 
Test for Evaluating the 
Properties Building 
Other properties, such thermal con- 
ductivity, fire resistance, and water 
vapor permeability, which can eval- 
uated methods appropriate mate- 
rials general can evaluated 
other ASTM procedures. 

committee interested members 
the National Woodwork Manufac- 
turers Association did 
nary work the development 
commercial standard for particle board. 
The sponsored that work 
service its members, and, when the 
Particle Board Association was organ- 
ized, dropped the sponsorship because 
felt that such standard was the 
responsibility the new organization. 
The progress made the committee 
was summarized report issued 
the The test procedures 
recommended were largely based 
those detailed ASTM D1037. 


Specification for Particle Board 


The requirements for specification 
that follow are intended serve 
guide for any group attempting de- 
velop such specification. Some may 
not practical this time, but 
they can possibly included, the spec- 
ification will stronger than other- 
wise, 

Perhaps the first question an- 
swered is: single specification 
developed that will include both 


flat-platen press board and extrusion 


There are those who contend 


National Woodwork Manufacturers Associa- 
Recommended testing procedures for wood 
Particle board. Available from the Association 
332 So. Michigan Avenue, Chicago 


that, because the particles are oriented 
differently the two types board, 
with consequent difference proper- 
ties, two separate specifications—or 
least two separate sets limiting 
values—will necessary. 

Indicative the problems that arise 
when limiting values are considered 
for single specification are the fol- 
lowing: 

swell more with changes moisture 
content the thickness direction than 
the other two directions, while extru- 
sion boards shrink and swell more 
the lengthwise direction (as extruded) 
than the other two directions. fact, 
for rough comparison purposes, the 
thickness swelling the flat-platen 
board can considered approximately 
the same percentagewise the length- 
wise swelling the extruded board. 
Any limits thickness swelling spec- 
ified for one type board would 
have practical importance for the 
other. Similar problems 
dimensional stability the plane 
the sheet. 

Bending strength stiffness, 
measured modulus rupture 
and modulus elasticity, are entirely 
different for extruded particle board 
the extruded direction than across the 
extruded direction and for flat-platen 
board either direction. The extruded 
board stiffened and strengthened 
its facings, which are glued it, 
provide the properties needed the 
lengthwise direction. These properties 
extruded board are determined with 
the facings applied. Flat-platen boards 
are usually tested without facings. The 
problem arises the efficacy set- 
ting limits for flat-platen boards based 
tests the board alone and for 
extruded board based tests the 
board with wood veneer other fac- 
ings glued it. 

ticle boards swell lengthwise when 
wetted under prolonged exposure 
high humidity largely overcome 
most uses the stabilizing influence 
proper facings. Flat-platen boards 
are used without facings and are more 
stable. How, then, can limits set for 
either type board realistic for 
the other 

Tests set any standard specif- 
ication for product should reflect use 
requirements. This difficult for par- 
ticle boards for two reasons. First, the 
manufacture these board products 
new and their use limited 
date that the requirements pertaining 
specific use have not been deline- 
ated. New uses are being advocated, 
many which have specific per- 
formance requirements. The adequacy 
particular board for new use 
determined only after trial. Second, 
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many the tests that are realistic 
use requirements and yield results 
useful classifying different products 
for different uses are either time-con- 
suming and expensive make re- 
quire special equipment not generally 
available for routine testing. 

The problem devising tests that 
solved readily. This particularly true 
because the method using 
attaching place for use may deter- 
mine whether board 
for given use not. Moreover, since 
all uses cannot predicted, not 
possible establish the use require- 
Therefore, the best 
answer provide particle boards 
versatile their properties 
ticable, that the prospective pur- 
chaser and user will have the best 
bases possible for using the board 
properly. 

The problems time, high costs, 
and limited equipment for making 
tests can handled specifications 
for particle board. The Wood Particle 
Board Committee the National 
Wookwork Manufacturers Association 
recognized that many properties 
particle board are dependent more 
upon the process and type manufac- 
ture than day-to-day production 
variations. They reasoned that prod- 
uct specification could have two types 
tests, those yielding data needed 
the quality manufacture, and those 
properties inherent the particular 
product, which need made only in- 
and could certified. For 
panel material intended for use where 
directly exposed weather similar 
severe exposure, the following tests 
could required each basis: 


“Per shipment’’ tests deter- 
mine quality manufacture: 

Density. 

Flexural strength (modulus 
elasticity and modulus 
rupture). 

Hardness. 

Moisture content. 


Test values certified because 
inherent the product: 

Internal bond strength, ten- 
sion perpendicular 
face. 

Impact resistance. 

Dimensional stability 
equilibrium different rela- 
tive humidities. 

Spring-back. 

Screw-holding ability. 

Tension strength paralled 
surface. 

Abrasion resistance. 

Resistance weathering, 
durability under accelerated 
aging conditions. 
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Shear strength paralled 
surface. 


10. Lateral 


ance. 

11. Direct 
sistance. 

12. 
sistance. 


Use Practice for Extruded 
Particle Board 


Extruded particle boards are used 
principally corestock. final appli- 
cations, facings are glued the par- 
ticle board and becomes core. The 
final glued assembly may three- 
five-ply. Wood veneers, paper plastics, 
and hardboard are used most often for 
facings extruded particle board. 
Extruded particle board thus finds its 
greatest use alternate material 
lumber and plywood corestock fur- 
niture, such dinette sets, chests 
drawers, other case goods, bed head- 
boards, and chair backs. 


also used kitchen cabinets, 
counter tops, wardrobes, and solid-core 
doors. The thick panels have been 
used limited extent the basic 
core for prefabricate partition panels 
for either free-standing partitions 
interior partitions houses. 


Use Practice for Flat-Platen 
Particle Board 


The uses flat-platen particle board 
are more diversified than those ex- 
truded particle board. The medium- 
density board used both corestock 
furniture and cabinet work and 
panel material its own right, with- 
out crossbands facings. Several man- 
ufacturers have developed special flake 
other particles for faces that are 
decorative and provide strength greater 
than that obtained from hammer- 
milled-type particles alone. These faces 
enhance the use the boards for spe- 
cial contemporary architec- 
ture display mediums. 


The principal uses date for me- 
dium-density flat-platen particle board 
can classed interior ones, where 
ture are not severe. Because their 
greater durability, boards bonded with 
phenol-formaldehyde instead urea- 
formaldehyde resin have use where 
these conditions are severe. core- 
stock, the flat-platen boards are used 
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furniture for such parts desk tops, 
drawer fronts, chest and table tops, 
dust dividers, shelves and sides case 
goods, cedar-chest tops, sewing ma- 
chine cabinets, bed rails 
boards, and bookcase sides, backs, and 
shelves. core material cabinet 
work, the boards are used restaurant 
furniture, bars, storage and display 
fixtures, kitchen cabinets, and doors 
for both cabinets and rooms. 


The boards are used panel mate- 
rials for wall and ceiling covering and 
limited extent exterior applica- 
tions where exposures are not severe. 
Subflooring and underlayment, and 
components for interior millwork like 
kitchen cabinets, are other uses 
panel Flat-platen particle 
board preferred for sliding doors 
wardrobes and closets because stays 
flat with the changes moisture con- 
tent that occur service, and the 
doors not bind. 


The high-density hardboard-type 
particle boards fall into two groups, 
and the use practice falls into two 
groups also. One type board made 
from fine components wood pro- 
duced about the same way fiber 
for conventional hardboard, 
cause the way the fiber refined, 
the mat formed, the board 
pressed, the synthetic resin the prin- 
cipal source bond the board. 
These boards made from fibers have 
most the same uses the conven- 
tional hardboards. 


The other type board more 
conventional particle type used 
special corestock panel material, 
where its high density advantage. 
One the principal uses core mate- 
laminating use, where facing and 
backing resin-impregnated papers 
are applied the core, the paper 
compressed, and the resin cured 
single operation hot press. 
board with smooth surfaces fine 
particles required eliminate 
and high bond strength 
required resist forces produced when 
the board-facing combination 
moved from the press. Other more 
less specialized uses have been devel- 
oped for high-density boards. They 
include workbench tops, molding 
boards for foundries, and inserts and 
parts cabinets and millwork where 
high screw-withdrawal resistance re- 


quired. 


Trends Manufacture and Devel- 
opment That Will Extend Use 


Certain trends established the 
manufacture particle boards can 
used predict the development 
new uses. The inherent advantages 
the boards themselves suggest others. 
The use particle board corestock 
for veneered and other overlaid fur- 
niture will always major one for 
particle board. corestock takes the 
place lumber and plywood and 
preferred because economy and 
many better properties. Its 
surface, its availability panel sizes 
free edge gluing and the attendant 
problem sunken joints, and its 
formity manufacture that 
flat, are among its principal advantages 
for that use. Disadvantages are 
overcome through better knowledge 
how use the board and through 
proved particle board products. 

the United States, about 500 
lion square feet lumber core 
formerly required for furniture. 
ticle board has taken substantial 
that market. could replace 
lumber core, other uses would still 
needed because the potential 
duction. The definite swing 
ufacture particle board from 
neered particles like flakes wafers 
indicative its expanding use 
material. The majority plants now 
under construction will manufacture 
particle boards from flakes similar 
particles. Boards from such high-qual- 
ity particles may well supplement and 
supplant plywood for many uses. That 
its strength and physical properties ap- 
proach those plywood 
shown The absence 
face checking and ability such 
panels stay flat service even when 
unsupported will increase their use. 

There also definite trend 
ward manufacture board with phe- 
nolic other resins that are more dur- 
able than urea-formaldehyde. This wil! 
extend the use the boards ex- 
teriors houses and open the field 
sheathing houses. probably not 
too speculative predict that particle 
boards, particularly the flat-platen 
types, will ultimately take their 
alongside lumber and plywood 
our most important 
structural materials. 


Turner, 1954. Effect particle sive 
and shape strength and dimensional stability 
resin-bonded wood-particle panels. Jour. 
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Factors Selecting Log Barker for the 


Western Pine 
DOUGLAS HUNT 


Research Engineer, Western Pine Association 


The factors considered choosing log barker are ex- 
plained. Several barkers suitable for the Western Pine region are 
described the basis these factors. The barkers are described 
under the two main categories and mechanical 


operation. 


INCREASED USE log barkers 
sawmills during the last decade 
indicates definite interest 
creased utilization the log. While 
the rise log barkers the Western 
Pine region has not been spectacu- 
lar that the Douglas-fir area, 
has, become significant. the Western 
Pine Association, where there were 
barkers ten years ago, there are now 
upwards two dozen. For the future, 
expected that more and more mills 
will faced with the decision 
whether not install log barker. 

This paper not intended cover 
all the log barkers that are currently 
available for barking logs, nor cover 
all the various sizes each barker. 
intended describe the operating 
characteristics some the barkers 
that are suitable for use the Western 
Pine Region. 

For purposes illustration, assume 
that the decision has been made 
install barker. The next important 
point consider which type 
barker, hydraulic mechanical, 
best. 

Strictly speaking, neither one can 
said the best; both have certain 
advantages. Mechanical-barker propo- 
nents cite the advantages dry bark, 
lesser power requirements, and gener- 
ally lower investment cost. Hydrau- 
lic-barker supporters point out the 
advantages wood loss, cleaner 
logs, and generally higher production. 
Actually, the choice between either 
type barker must made 
examination the merits each type 
applied the particular mill. 


Factors Consider 


Many important considerations must 
met before the choice mechanical 
hydraulic barker can made. One 
the most important ones may well 
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money. the mill small and does 
not have large sums money available 
for new equipment, 
stallation may ruled out. the 
medium large mills, this may not 
important, hydraulic barkers 
may then become more comparable 
cost mechanical. 

Water supply will also influence the 
choice barkers. some areas the 
pine region, the water supply may 
critical, especially the summer 
months. 

Perhaps greater importance the 
pollution problem, especially recrea- 
tional areas. Any mill considering hy- 
draulic barking would want consult 
the Federal State agencies regarding 
the amount effluent that could 
returned the stream. This problem 
has been satisfactorily met other 
areas the use screens. The clean- 
liness the water used im- 
portant, too, one type hydraulic 
barker will not operate satisfactorily 
dirty water. 

course, the type logs that the 
mill has must considered. Such 
things the range diameters; the 
lengths; the type bark, thick thin, 
stringy not; the shape the logs, 
crook, large limbs, swell butts; all 
these must carefully considered. 
The capacity the barker needs 
determined. 

The power requirements may 
quite important mill already 
close the capacity its power out- 
put buying power. Chip require- 
ments the prospective buyer must 
met, and these may strongly influ- 
ence the choice barker. The mill 
layout may such that the space 
requirements will rule out some bark- 
ers. These and many other considera- 
tions must taken into account be- 
fore intelligent decision can 
made. 


HYDRAULIC BARKERS 


Assume that all these factors have 
been considered, and the choice has 
been made which type barker 
shall installed. The next decision 
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concerns which one specific barker 
the chosen type should installed. 
quite possible, course, that 
examination the above factors will 
have already pointed one particular 
barker, and further study need 
made. 


Hansel Ring Barker 


However, the decision has been 
made install hydraulic barker, for 
instance, there are several types 
choose from. One the earlier models 
that came into general use was the 
Hansel Ring Barker. This barker may 
mounted the bull chain 


Fig. 1.—The Hansel hydraulic ring barker. 


some other point earlier the opera- 
tion. consists ring that has 
four hydraulic jets inside that direct 
the water against the log. the logs 
pass through, the ring rotated, and 
water strikes the entire surface the 
log. The barkers are provided with 
means for adjusting the ring center 
logs varying diameter. Also, the 
ring can moved out line allow 
oversize logs pass. reversible-feed 
rolls are used, logs can reversed for 
second pass. Only one operator 
needed manipulate the ring and the 
log feed. This barker, the 60-inch 
size, will require 1200 provide 
approximately 1200 gpm water 
1450 psi. For best performance the 
Ring Barker, the water should 
clean possible. Filtering may 
necessary. 

Production the barker high, 
275 300 bd. ft. per shift, one 
case. Costs will range from $250,000 
$500,000, depending installation 
requirements. Maintenance costs 
this barker may vary widely from mill 
mill, generally depending the 
cleanliness the water used. Gritty 
water ruinous the ring seal, and 
maintenance costs skyrocket when the 
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Fig. 2.—The latest model the two-arm hydraulic 
barker produced Hansel. 


ring must continually replaced. One 
large operator the Douglas-fir area 
states that, with filtered water supply, 
seal rings now average 1000 hours and 
have lasted over 2200 hours. takes 
about four hours dismantle the 
barker and take out the seal ring. Cost 
grinding and chrome plating the 
ring said between $1500 
$2500. Each seal ring purported 
good for two such jobs. 


Hansel Wig-Wag Barker 


Another Hansel development hy- 
draulic barkers the oscillating arm 
Wig-Wag Barker. This barker con- 
sists two arms that sweep and 
down either side the log 
travels the log haul. Both water 
jets converge the center line the 
log haul. These jets, plus another di- 
rected the top log, remove the 
bark from logs they pass by. This 
barker designed operate auto- 
matically without operator, and 
doing some mills. 

When automatic operation, the 
barker will controlled hold- 
down roll. This hold-down roll with 
two variable-speed hydraulic motors, 
the vari-stroke and the vari-drive, will 
govern the stroke the arms, the 
frequency oscillations, and the speed 
the log haul. log enters the 
barking unit, strikes and raises the 
hold-down roll, and this movement 
transmitted the vari-stroke and vari- 
drive units. the log large and the 
hold-down roll raised high, the 
vari-stroke unit will increase its stroke 
and decrease its oscillations while the 
vari-drive unit will correspondingly 
adjust the log haul speed. 

Conversely, when small log enters 
the barker and the hold-down only 
slightly raised, the vari-stroke unit will 
decrease the stroke, increase the fre- 
quency oscillations (up 120 
strokes per minute), and the vari-drive 
unit will increase the speed the 
log haul. Since operator required 
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for this barker, the deck scaler simi- 
lar person will have access 
overriding stop button case 
emergency. 


The barker designed handle 
logs from inches, and said 
able bark 200 MBF per 
shift. When logs larger than inches 
are encountered, the arms will 
dropped below the log haul and the 
log will pass over them. Water 
drawn from the pond with only sim- 
ple screening device necessary. Power 
requirements for the pump will vary 
with the barking problems 
vidual mills, but Hansel engineers feel 
600 motor will the maximum 
needed for most pine operations. This 
will give water pressure 1400 psi, 
but this can increased narrowing 
the slit pressures about 1600 
1700 psi for barking frozen logs. In- 
stalled costs for the barker, depending 
mill conditions, will range from 
$100,000 $125,000. Maintenance 
costs apparently are not too high. 
relatively recent installation states its 
maintenance costs, including supplies, 
10.5 cents per bd. ft. Another 
source estimates annual costs 
tween $2,000 $4,000. 


Hansel Trunnion-Type Barker 


Hanse! Engineering Co., has also 
provided for the smaller mills trun- 
nion-type hydraulic barker. This 
barker consists two rows trunnion 
wheels, which rotate the log and move 
forward backward. Water ap- 
plied the log from overhead 
oscillating slit-type nozzle, and strikes 
the log 45° angle. The nozzle 
adjustable allow the operator 
raise lower according the size 
the log. 

This unit can installed either 
the pond the mill. The pond 
installation has the advantage being 
more flexible and particularly adapt- 
able mill where there more 


Fig. 3.—A typical installation the Sumner—Bellingham 
barker. 


than one log haul, space limitations 
rule out mill installation. 

Logs are brought and deposited 
between the two rows trunnion 
rolls, which give both rotational and 
directional movement. The log fed 
under the oscillating nozzle fast 
compatible with the type 
and log encoutered. Logs may 
versed for second pass. After the 
out beyond the nozzle and 
turned the pond sent the log 
deck. claimed this barker has, 
actual production, attained average 
rate 180 MBF per shift. 

This type barker also 
its relatively low water and power 
consumption. The Hansel representa- 
tives feel that, for 125 MBF per day 
sawmill, the pump will require about 
500 hp. Higher requirements 
necessary for larger production, 
while smaller mills can use less power. 
water pressure 1400 psi can 
attained with these power requirements. 

Minimum and maximum log diame 
ters are not critical factor this 
barker, since the nozzle has 
adjustment that can designed 
meet individual mill needs. Ordinary 
pond water may used the barker 
simple mesh screen placed over 
the intake. Complete installation 
this barker will range from $175,000 
$225,000, depending mill con 
ditions and location. This unit 
require one man operator and, 
placed the pond, another man 
feeder. 


Sumner Bellingham-Type Barker 


Another the earlier producers 
log-barking equipment was 
Iron Works, and from the beginning, 
their Bellingham-type barkers have 
been widely accepted. While generally 
used the largest mills, Bellingham 
Barkers are available that should make 
practicable for mills small 125 
MBF capacity bark logs. These bark- 
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Fig. small-log hydraulic barker produced 
Western Barkers Limited. 


ers are sometimes called the 
type, since they can had 
tically any length 2-foot increments. 

The unit consists rectangular 
box-like frame with traveling nozzle 
that rides the upper beams. 
Below the carriage are two rows 
trunnion wheels that rotate but not 
impart linear motion the log. The 
unit complete with log handling 
equipment, nozzle, and nozzle carriage, 
and one-man control room which 
built into one end. The barker re- 
quires only one man for its operation, 
including loading, barking 
loading. 

The operator loads the trunnion 
wheels dropping the log stop arms, 
much the same the sawyer loads 
the carriage. the trunnion wheels 
are turning the log, the operator ad- 
justs the vertical position the noz- 
zle above the log and then moves the 
nozzle carriage along the length 
the log. 

Both the log-rolling wheels and the 
nozzle carriage are usually driven 
direct-current motors that the turn- 
ing-wheel rpm and the longitudinal 
speed the nozzle carriage can 
varied will suit the logs. Poor 
logs, even with short limbs, may 
barked because the branches will 
between the turning wheels. 
machines, the nozzle may 
rotated 360° and easily con- 
trolled for strip barking cleaning 
around burl big knot. 

The nozzles deliver water 1300 
psi and use, depending upon the size 
the unit, 600 1600 gallons 
water per minute. Summer representa- 
tives feel that, for the 20-foot unit, 
600 gpm would sufficient. This 
would require 600 motor. This 
size unit, handling logs 
length, would ordinarily take 
maximum diameter inches and 


logs per minute would reason- 
able rate production for this unit. 
Installed costs will run from $200,000 
the simpler installations $500,- 
000 the larger, more elaborate 
designs. 


Simons Hydraulic Barker 


Another type hydraulic barker has 
been developed Simons, Ltd., 
Vancouver, has been built 
two sizes, inch and inch. The 
smaller size would probably more 
applicable the mills the pine 
region. 

This barker has two disc-like revolv- 
ing heads, one top and one bottom. 
each head are two opposite clusters 
triple nozzles inclined towards 
the center. Each 
about 120 rpm, and produces cone- 
shaped stream water. The bottom 
head stationary but the top head 
adjustable three positions, de- 

ending the size the log. Inside 

the barker, hold-down rolls are also 
provided take care very small 
logs. For large logs that may require 
second pass through the barker, 
turning device used. This consists 
toothed roll that rises between 
the out-feed rolls and turns the log 
the necessary distance. The rolls are 
reversed and the log goes back through 
the barker again. 

The infeed rolls bring the log 
contact with the outside hold-down 
The roll adjusts the top head 
the desired position for that log 
the log moving into the barking 
unit. The log barked the two 
converging cones water. These 
cones water have enough force 
damage the wood the log stopped 
the barker. For exceptionally small 
logs, the extra hold-down rolls inside 
the barking unit can used keep 
the log from being thrown about. 
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The 60-inch barker requires about 
1500 for best performance. The 
water consumption this rating 
about 1462 gpm 1600 psi. Pond 
water can used. 

the Canadian White Pine Mills 
Vancouver, C., this barker has 
operated speed 9,610 lineal 
feet per hour. Usual production rate, 
however, about 225 MBF per eight 
hours. The unit will bark logs from 
five inches diameter. The 
60-inch barking unit alone will cost 
around $90,000 installed. complete 
barking set-up, including infeed and 
outfeed rolls, transfer chains, and 
forth, would cost about $200,000. 
Costs will vary according types 
rolls used and the length log the 
system must designed for. 

One man will necessary oper- 
ate the barker, and can also take 
care all log-handling equipment. 
small gang mill, however, the 
36-inch Simons was barking logs with- 
out any operator. Installed costs for 
the 36-inch Simons this mill were 
$172,000. 

Maintenance costs for this small 
barker have been given $650 per 
month, while the 60-ich size will re- 
quire approximately $1000 per month 
for maintenance. 


MECHANICAL BARKERS 


has been decided that me- 
chanical barker best suited for 
mill, there again are several types from 
which choose. 


Prentice Log Barker 


One the earliest the successful 
mechanical barkers was the Pren- 
tice Log Barker. There are two these 
barkers the redwood region and one 
the pine. Probably the most unusual 
feature this barker that 
mounted float the water. This 
has the advantage requiring very 
little heavy equipment support the 
log while being barked. Bark 
removed cutterhead with 
blades (34 cutting tecth). 

operation two men are needed, 
operator and helper. The feed 
and turning mechanism consists 
revolving chains looped around the 
log and fastened motorized turners 
the float. increasing decreas- 


Fig. 5.—The Prentice mechanical barker. 
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ing the tension and the lead the 
chains, the log can turned and fed 
different speeds. The cutterhead 
mounted frame that allows 
raised lowered follow the 
contour the log. All the controls 
are mounted main control con- 
sole for easy use the barker opera- 
tor. course, with cutterhead-type 
barker, knots, burls, and forth, can 
removed with the bark. This neces- 
sitates the addition larger fan, 
which about half fan and half hog, 
suck and break the larger 
chunks. 

The horsepower requirements the 
barker are relatively low, about 
for the barking and turning mechanism 
and another 100 for the large fan. 
Production said between 125 
and 150 bd. ft. per 8-hour shift. 
the pine region, the production 
said average bd. ft. per shift. 

Cost this barker said 
approximately $50,000 
tion. Maintenance costs are not known, 
but should not unreasonable. Some 
difficulty has been experienced with 
logs feet and under with this 
barker. Also, wood loss can serious 
with cutterhead type barker the 
operator not careful. 


Nicholson Roto-Barker 


Another mechanical barker rapidly 
gaining favor both the pine and 
Douglas-fir regions the Nicholson 
Roto-Barker. This ring-type barker 
where the logs travel endways through 
the barker. The principal part the 
barker consists rigidly constructed 
frame with bark abraders mounted 
rotating ring. Infeed and outfeed 
mechanism consists fluted rolls 
chains driven variable-speed motors. 
Logs are held the conveyors 
means air-powered hold-down 
wheels. Bark abraders are also held 
against the log air cylinders. The 
barker will require one man operate 
and, pond installation, one man 
feed it. 
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Fig. 6.—An installation the Nicholson 43” Roto-Barker. 


logs enter the abrading ring, the 
hold-down wheels are actuated keep 
logs firmly place. Barking accom- 
plished the abraders rotating around 
the surface the log. The cushioning 
effect the air cylinders allows the 
scrapers follow the irregularities 
the log. Differences log diameters 
are accommodated hinged arrange- 
ment the abraders, which allows 
them increase decrease the size 
ring openings. 

deflected from the ring area 
sloped surfaces the ring. Newer 
models have large openings the ring 
for bark fall through. Feed rate 
controlled variable-speed motors 
both feed and abrading ring. 

Barkers are available 26-inch, 30- 
inch, 34-inch, 42-inch, 50-inch, and 
60-inch sizes. 72-inch ring now 
being installed large, coast fir mill. 
The size the ring opening denotes 
the maximum size log that 
barked. The smaller size barkers will 
take minimum 3-inch log, while the 
larger ones will take minimum 
inch log. 

Horsepower requirements vary with 
the size the barker. For 26-inch 
unit, necessary for the ring 
drive and needed for the feed 
air compressor supply 200 
cubic feet air per minute 100 
pressure. 60-inch unit would require 
for the ring drive and 
for the feed. Compressed-air require- 
ments would 350 CFM 100 psi. 

Production varies with the feed rate, 
which turn varies with the diameter 
the log. small logs, claimed 
feed rate 120 feet per min- 
ute can realized. larger logs, 
the feed rate said drop about 
feet per minute. Actual timing tests 
barking logs with 60-inch barker 
indicate this lower feed rate could 
expected average speed. 

Cost for 26-inch Roto-Barker, in- 
cluding infeed and outfeed conveyors 


Fig. 7.—A 26-inch Cambio Barker, produced Soderhamn. 


and the hold-downs, given 
500. Cost for 40-inch unit should 
about $150,000 and for 60-inch 
about $225,000, both 
installed. One company that recent!y 
placed order for 
determined that maintenance 
would approximate $5,000 $7,000 
annually. 


Sumner “Burnt Barker 


One the latest mechanical 
ers, developed the Burnt River Lum- 
ber Company Baker, Oregon, and 
produced Sumner Iron Works, 
the Burnt River Barker. 

This machine consists set 
log-turning and traversing wheels sup- 
ported fabricated steel frame, with 
two wide-face single barking heads, 
two narrow-face double barking heads, 
and two rotary brushes. The necessary 
air-actuated cylinders, hydraulic power 
unit, and motors with controls, are all 
supported the frame the ma- 
chine. operating console with the 
necessary levers and buttons mounted 
conveniently located control house. 
Hold-down wheels and jump lift 
rolls are provided 
crooked swell-butted logs. 

logs enter the barker, the turning 
and traversing wheels may pivoted 
provide the proper feed speed for 
the particular log. Bark 
moved the wide-face single heads, 
which are positioned opposite each 
other. Directly behind them and 
opposite each other are the two narrow- 
face double heads. Each double hea 
arranged with space between the 
heads, and employs walking 
around projections. The barking 
consist deeply grooved, fluted 
that abrade the bark. After 
through the barking heads, the 
further cleaned two rotating 
brushes. 

Both existing barkers are operatir 
the pine region; one mill 
ting bd. ft. per shift and the 
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other mill cutting 100 bd. ft. 
shift. While these barkers are 
apparently doing satisfactory job, 
felt their future development will 
best towards pulpwood debarking. 


Soderhamn Cambio Barker 


The most recent development 
nechanical barkers especially designed 
for the smaller mills unit called 
“Cambio”. This barker manu- 
factured the Soderhamn Machine 
Manufacturing Company, Talladega, 
Alabama, and outgrowth their 
former Anderson debarker. ring 
type which the crescent-shaped de- 
barking tools are carried rotating 
The bark scraped off the 
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log passes through lengthwise. The 
curved body the tool has concave 
edge that projects forward against the 
direction feed. This edge engages 
the end the log and causes the work- 
ing part the tool ride the 
log and start debarking. The feed 
supplied three driven spiked rolls 
arranged triangle front and 
back the ring. 

This barker said auto- 
matic machine, and one installation 
New Hampshire reported run- 
ning without operator. 
operation underway Oregon 
saw mill. 

The power requirements the 26- 
inch Cambio are listed hp. The 
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Chemist, Research Division, Stamford Laboratories, American Cyanamid Co., Stamford, Conn. 


Techniques and problems encountered the field are discussed 
relation laminating low-density composition board with modified 
triazine resins. Advantages are direct application, conventional low- 
pressure equipment, and good surface properties. 


HERE RECOGNIZED NEED for 
resin that can used apply 
directly low-density composition 
boards (less than pounds per cubic 
foot) laminating techniques. The 
resin should impart durability and 
other surface properties comparable 
those conventional high-pressure 
melamine laminates. 
may obtained with melamine resins, 
but mecessary use two-step 
process that requires making conven- 
tional laminate and then gluing this 
laminate the core. Moreover, direct 
lamination melamine resins requires 
pressure that are high enough 
harmful low-density core materials. 
Recently, two low-pressure laminat- 
ing resins were developed that were 
announced papers delivered (1,2) 
the tenth paper-plastics conference 
TAPPI November, 1955, and 
the Forest Products Research Society 
Asheville June 1956. these 
papers, the development, description, 
and advantages the new modified 
triazine resins were fully 
vas shown that the new resins offer 
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excellent performance characteristics 
and that they can applied simple 
processing techniques relatively low- 
cost equipment. 


These resins are now available 
commercial quantities. They have gen- 
erated considerable interest and enthu- 
siasm among composition-board pro- 
ducers and furniture manufacturers. 

Interest has been evidenced espe- 
cially the following applications: 
wall panels, vertical surfacing, door 
panels, radio and cabinets, and 
occasional and institutional furniture. 
expected that many these prod- 
ucts surfaced with the new modified 
triazine resins will soon available. 

This paper will concerned first 
with review laminates and laminat- 
ing techniques used the application 
the resins. Finally, problems en- 
countered the field will briefly 
discussed. 


Laminates and Laminating 


Melamine laminating resins are used 
impregnate print and overlay grade 
papers the conventional laminating 
process. The print affords the decora- 
tive appeal, and the overlay hard, 
transparent, protective surface. 

The conventional 
treated papers are laminated high 
pressure, 1100 psi., core that 
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maximum feed speed claimed 
100 lineal feet per minute. Costs for 
the 26-inch Cambio, without control 
cabinet infeed and outfeed convey- 
ors, given $27,300. While these 
units have long record use the 
West, installations now operating indi- 
cate yearly maintenance will 
mate $1500. 


Management’s Decision 


After all the 
ously stated have been recognized 
met, and after becoming familiar with 
the operation all the barkers suitable 
for ones own mill, management should 
have the necessary information de- 
cide which log barker choose. 


usually several sheets phenolic- 
treated kraft paper. Often the applica- 
tion costly balancing the form 
additional melamine-treated sheets lam- 
inated the back the core re- 
quired reduce warping. The result- 
ing laminate then glued sepa- 
rate operation suitable base mate- 
rial. Surfaces these melamine 
laminates have excellent wearing and 
chemical resistance properties, and the 
laminates are used extensively such 
applications counter tops 
zontal surfaces where the ultimate 
durability and rugged performance 
desired. has not been possible 
laminate the melamine-treated sheets 
directly plywood composition 
boards without obtaining surface cracks 
and other defects. (See Fig. 

Print and overlay papers treated with 
board-surfacing resin can laminated 
directly composition board cores, 
however, imparting decorative sur- 
face effect. addition, the overlay 
sheet alone can used impart 
clear, durable finish plywood 
veneer-surfaced composition board. 


Techniques used for treating print 
and overlay papers with the board sur- 
facing resins are similar those con- 
ventionally used for melamine resins. 
Technical data bulletins the resins, 
paper treatment, and laminate proper- 
ties are available for those interested 
this phase the subject. Resin- 
impregnated print and overlay papers 
can now obtained from custom 
treaters. 
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Laminating with Board 
Surfacing Resins 


laminating, the treated print and 
then the overlay are placed the 
composition board other core mate- 
rial. kraft bonding sheets are used. 
The assembly then inserted between 
press caul plates and loaded into 
conventional low-pressure laminating 
plywood press. The assembly 
cured for minutes 300° and 
250 psi. pressure. lower pressure 
200 psi may used under certain 
conditions, but the cure temperature 
should least 295° obtain 
satisfactory resin flow. 

Either cold- hot-pull cycle can 
used. the cold-pull cycle, the 
laminate charged cold press. 
Heat and pressure are applied until the 
laminate cured, and then the lami- 
nate cooled room temperature 
under pressure before removed. 
With hot-putt cycle, the press 
maintained 300° during the en- 
tire laminating operation. 

Maximum gloss obtained the 
cold-discharge method, but 
pull cycle more economical because 
the time saved heating and cool- 
ing the press. Regardless the cycle, 
gloss controlled for the most part 
the surface finish the caul plates. 
The glossier the plate finish, the gloss- 
ier the laminate. Caul surfaces vary 
from polished mirror finish dull 
mat finish. For hot-pull pressing, 
No. 11-gage stainless steel press 
plate recommended. satin-type fin- 
ish obtained. 

Aluminum press plates have also 
been used successfully, although their 
useful life shorter because the metal 
softer. Thinner plates 20-gage 
steel are not satisfactory because they 
dent too easily. 

Although the caul plate imparts the 
appearance the finished surface, this 
finish can easily buffed remove 
minor blemishes increase the 
gloss should desired. 

Cushioning used the pressing 
operation equalize the pressure and 
temperature over the surface the 
panel. Four eight sheets heavy 
mil kraft paper placed the out- 
side both caul plates provides the 
necessary cushioning. Because the 
uniform nature most composition 
board, the need for 
minimized. 

The foregoing discussion decora- 
tive surfacing composition board 
also applies surfacing veneered cores 
with the overlay paper alone. Such 
veneered cores have been made and 
surfaced single pressing opera- 
tion. Clear, good-looking panels have 
been obtained surfacing mahogany, 
walnut, and birch veneers this man- 
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ner. The finishes obtained with board- 
surfacing resins far surpass lacquer- 
type finishes resistance abrasion, 
water, alcohol, and mild chemicals. 


Problems Encountered the Field 


evaluation was done 1956. Valuable 
experience was gained comparing 
and correlating laboratory experimental 
results with those obtained produc- 
tion equipment. Needless say, sur- 
facing foot-square panels the labora- 
tory was sometimes simpler opera- 
tion than the surfacing four 
eight foot panels the field. 

Before discussing actual problems 
that have arisen, should pointed 
out that the laminating operations 
date have been limited mostly flat 
surfaces. Some curved surfaces, such 
contour seats, have been processed 
successfully, but more experimental 
work remains done. also 
accepted practice laminating han- 
dle the resin-treated paper with rea- 
sonable care. Dirt that allowed 
settle the print overlay papers 
will show the finished laminate. 
Caul plates should kept clean and 
free from dents scratches, which 
will also affect surface smoothness. 

Core uniformity may have con- 
sidered when surfacing large panels. 
comparing the various core mate- 
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Fig. plywood panels after exposure for hours 105° The upper 


was laminated with the new triazine resin, while the lower panel was laminated 
with the conventional melamine resin. 


rials, composition board has been the 
most satisfactory because its greater 
uniformity. regard plywood and 
lumber cores, more attention must 
given core uniformity. Voids inside 
the core caused knot holes and poor 
gluing will noticeable the sur- 
face the laminate, and are difficult 
correct. Surface defects such poor 
sanding and roughness open-grain 
veneers can corrected simple 
filling sanding operation. 

very encouraging note the considera- 
ble amount core and veneer varia- 
tion that the papers tolerate. Large 
panels that appeared need filling but 
were surfaced without this added op- 
eration were completely free from sur- 
face defects. This may explained 
the fact that there sufficient resin 
the paper fill fairly large 
during the laminating operation. Als», 
the flow the resin the paper 
tailored the particular 
tion. High-flow paper should 
for rough surfaces, such 
veneers that otherwise need filling, aid 
low-flow paper for 
veneers. 

Another problem encountered the 
field was excessive moisture content 
core materials. some cases, there 
was enough moisture present 
plode blister the panel release 
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after was laminated. Since 
moisture content and the amount 
obtained after laminating are 
related, the reduction mois- 
content will eliminate blistering 

minimize warping. advisable 

predry the core below per cent 

oisture content, and preferably 
Since composition board, when 

ade, already low moisture con- 
under proper conditions pre- 
vent moisture pickup. Warping can 
pensive, phenolic-treated backing sheet 
balance the assembly. 

Although serious sticking prob- 
have been encountered date 
the pressing operation, recom- 
mended that the cauls conditioned 
periodically with parting agent such 
Zelec UN. The wax may thinned 
with xylene and wiped onto the press 
plates. The excess wax should 
moved with clean, dry cloth. Resin 
residue the press plates may 
moved with acetone alcohol 
solvent mild abrasive such 
Bon-Ami. 

The problems caused poor core 
uniformity, excessive core moisture con- 
tent, and sticking are ones most likely 
occur and result surface flaws. 
Therefore important describe 
these flaws and correlate their appear- 
ance one these aforementioned 
problems. 

When few small, white spots (as 
opposed milky areas) appear the 
surface, this indicates voids surface 
flaws the core. These defects reduce 
effective pressure and result inade- 
quate flow the resin the surface 
the panel. Here, stated earlier, 
filling sanding operation would help 
the defects are the surface. 

Irregular milky areas indicate that 
inadequate pressure was used, that 
the core was not uniform thickness. 
Increasing the pressure the best rem- 
edy, but better cushioning and higher 
flow paper will also help. 

Blistering may not only due 
excessive core moisture but, where print 
paper present, the blistering some- 
times indicates lack cure. 

Variations surface gloss mot- 
tling are usually caused conditions 
unequal pressure too much resin 
flow the overlay sheet. lower flow 
overlay may used, but all variations 
gloss are easily removed light 
operation. 


Conclusions 


conclusion, the most important 
these laminating papers 
with the new low-pressure tria- 
resins should emphasized: 


They may applied directly 
low-density core materials such com- 
position board, without harming the 
core. 


They may applied with 
conventional low-pressure pressing 
equipment. 

The surface properties the fin- 
ished panels are comparable those 
obtained with melamine resin and supe- 
rior conventional lacquer ‘finishes. 
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Discussion 


Knauss, (United States Forest 
Service) You mentioned the technique 
applying this overlay plywood 
panels two methods, one which 
the panels are pulled hot. You indi- 
cated that requires relatively low 
moisture content the material enter- 
ing the press, avoid steam blisters. 
You also mentioned the technique 
cooling the press before withdrawing 
the completed panel. was wondering 
whether you had any experience 
whereby nominal one-inch-thick lum- 
ber, that 34-inch, could treated 
similarly higher moisture content, 
possibly per cent, you indi- 
cated, without the development 
blistering the load cooled before 
withdrawn from the press. 


Mr. Pounds: other words, blis- 
tering more noticeable hot pull 
application than cold pull applica- 
tion? Well, the laboratory have had 
some trouble with blistering, and 
the field have done very little with 
cold-pull applications because one 
interested that. But reference 
what have done the laboratory, 
notice difference blistering tend- 
ency between the two cycles used. 
going blister, will blister 
the cold-pull application well 
the hot pull. The moisture present 
does not seem dissipate cooling, 
and still blisters the surface. will say 
that since most work has been 
with hot-pull applications, have no- 
ticed more blistering hot-pull cycles. 
Cooling thick core, such one- 
inch core, would take quite while 
and, economically speaking, not 
think would sound. 

Anon.: What the upper limit 
moisture content? 

Mr. Pounds: The upper limit 
about per cent. have gone high 
per cent, but have also obtained 
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per cent. think safer down 
the range per cent. depends 
the type core being overlaid. Some 
cores blister much more readily than 
others. Composition-board core has 
given little trouble with blistering. 
Plywood cores have given more 
trouble with blistering. 


Ken Guenther, (Pope Talbot, 
Inc.): you feel that your cold 
pull you get added polymerization 


Mr. Pounds: you mean obtain 
better gloss? 


Mr. Guenther: Yes. 


Mr. Pounds: The following reasons 
feel account for improved gloss 
cold-pull operations rather than greater 
condensation. First all, cold- 
pull operation you use mirror-finish 
press plate that very glossy. 
not recommend glossy plate for hot- 
pull applications. believe said 
No. finish, which satin finish, 
used for hot-pull application. That’s 
one reason why the hot-pull surfaces 
are duller. The second reason that, 
relaxing the surface and the board 
held under pressure while cools. 
The surface hard. The paper fibers 
are held that they can’t relax. There- 
fore, they are aligned they were 
the press, giving better gloss. 
hot-pull application, the other hand, 
the panel pulled hot, and everything 
the panel and the surface sheet has 
chance relax, thereby relieving 
stresses and strains end 
with slightly duller finish. You can 
get glossy finish hot pull 
using glossy plate, but uniform 
gloss sometimes hard obtain. 
can evened out buffing lightly, 
but has been experience that 
better use duller plate for hot- 
pull applications. 


Mr. Guenther: Could you pull hot 
and then achieve the same gloss 
applying pressure later? 


Mr. Pounds: No. Once you have 
leased the pressure. the surface char- 
acteristics are fixed. You can achieve 
gloss later buffing. 

Anon.: Are any these panels un- 
dergoing exterior exposure 

Mr. Pounds: have made exterior 
exposure tests these panels; they 
are similar other melamine laminates 
that respect. not recommend 
them for outdoor use. There some- 
thing about the effect the sun and 
outdoor weathering, especially where 
print paper used, that tends dis- 
color the panels. have this same 
trouble with melamine laminates. 
Accelerated aging under sun lamp 
doesn’t show any breakdown speak 
of, but outdoor exposure more 
drastic. 
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Abstracts From Current World Literature 


Pulpwood 


McKee, James Some pulpwood eval- 
uation methods. Tappi 40, no. 347-9 
(May, 1957). 


explore known monthly variations 
pulp yield per cord and suspected regional 
variations the amount wood included 
cord, considerable amount pulp- 
wood evaluation work has been carried 
out Union Bag-Camp Paper Corp. 
the initial phase this work, 
method for determining the aver- 
age diameter wood receipts was devel- 
oped. This method involves the random 
selection and measurement bolts each 
truck load chosen for study. 
Definite regional differences average 
wood diameter were proved exist when 
number carrier loads. the second 
phase the wood studies, photographic 
method for finding the relative volume 
solid wood per cord was developed and 
extensively used. This technique involves 
placing transparent plastic overlay marked 
with grid small dots over wood-load 
photographs. definite correlation di- 
ameter and solid volume has been estab- 
lished and presented. Other results 
the wood studies have been definite 
help guiding wood-procurement policy 
and explaining pulp-yield variations. [Bul. 
Pap. Chem. 27, No. 


Lignin 


Goring, The lignin macromole- 
cule. Pulp Paper Mag. Can. 58, no. 
165-71 (April, 1957) 

The author briefly reviews some the 
recent work the isolation, structure, and 
physical properties the lignin macro- 
molecule. appears that lignin poly- 
meric material largely made 
propane building blocks. 
and lignin derivatives are found with 
range molecular weights. The configura- 
tion the molecule not that com- 
pact sphere. concluded that the many- 
sided approach the study the structure 
and biogenesis lignin, coupled with the 
growing interest physical and colloid 
chemists the macromolecule, should pro- 
duce increasingly significant advances 


lignin chemistry. [Bul. Pap. Chem. 27, 
No. 


Hardboard 


Anderson, Arthur The influence 
some Scandinavian barks hardboard 
properties. Norsk Skogind. 11, no. 
175-9 (May, 1957). {In English; Nor- 
wegian 

Green unbarked slabwood pine (Pinus 
sylvestris), spruce (Picea abies), and birch 
(Betula verrucosa) trees yr. old was 
barked, and the wood and bark (27.1, 18.1, 
and 17.7%, respectively) were chipped 
separately. Pulps were then prepared 
contain 25, and 50% bark Asp- 
lund defibrator (steam preheating under 
pressure for min., followed min. 
defibration). Pulp yields were 8-12% lower 
when 50% bark was added. Hardboards 
were prepared from each the nine fur- 
nishes with and without sizing (0.5% 
paraffin and alum, based dry pulp 
weight) and with and without subsequent 
heat treatment 165° for hr. They 
were tested for physical properties (density, 
water absorption, thickness swelling, and 
modulus rupture) after conditioning 
equilibrium moisture content. un- 
sized pine boards without heat treatment, 
the 50% bark furnish showed the lowest 
water absorption (20.1% hr.), 
compared with 41.1 and 56.8% for the 
25% bark and pure wood furnishes. With 
heat treatment, the corresponding values 
decreased 16.9, 25.5, and 26.7%. 
Neither spruce nor birch bark imparted any 
such sizing effect, the addition bark 
causing mostly increased water sorption. 
Sizing reduced the water absorption pine 
boards 15.6, 18.8, and 29.1% for 50, 
25, and bark contents, respectively, 
and subsequent heat treatment caused 
further reduction 14.3, 16.0, and 19.5%, 
respectively. spruce and birch boards, 
sizing and subsequent heat treatment were 
slightly beneficial reducing water-absorp- 
tion values, but the 100% sprucewood 
board, sized and heat treated, was the only 
one absorbing less than 
(17.4%). The moduli rupture all 
boards decreased with addition bark but 
increased heat treatment. Except for the 
board containing 50% pine bark, which 
had the lowest modulus rupture (around 
3800 p.s.i. when sized and/or heat treated), 
the strength properties all boards were 
acceptable. concluded that both pine 
and spruce barks are satisfactory raw mate- 
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rials for making hardboards the usual 
Scandinavian procedure, i.e., with inclusion 
sizing agents and with heat treatment. 
Pine bark may used moderate amounts 
without addition size, provided that 
boards are heat treated; both sizing and 
heat treatment may omitted with higher 
additions pine bark. With spruce 
both sizing and heat treatment are required, 
regardless the amount bark added. 
Birch bark does not produce acceptable 
product under any method studied. [Bul. 
Pap. Chem. 27, No. 12] 


Wood Chemistry 


Browning, L., and Sell, The 
analysis some fractions-of slash 
bark. Tappi 40, no. (May, 1957). 

Slash pine bark and five fractions 
lated from successive application 
selected solvents have 
elementary and functional-group ana 
sis. The data have been evaluated 
culation oxygen balance. [Bul. 
Chem. 27. No. 


Board Adhesives 


Voss, Properties adhesives 
wood-fiber boards. Holz Roh- 
stoff 15, no. 235-9 (May, 1957). 
German} 

The commercial designation, manuf: 
turer, chemical composition, physical 
properties, applications, 
proprietary German fiberboard 
hesives are tabulated, including 
and starch glues, plant gums, natural and 
synthetic resins, 
binders, spent sulfite cements, and 
prene adhesives. [Bul. Pap. Chem. 
No. 12} 


Logging 


Leblanc, Leander. Hardwood flotation 
studies and their applications. Pulp Paper 
Mag. Can. 58, no. 242, 247, 
249-50, 252, 258, 260, 262, 264, 
266, 268, 270, 272 (April, 1957). 

extensive hardwood flotation experi- 
ment was organized study various meth- 
ods transporting hardwoods—yellow 
birch, white birch, and poplar—either loose 
and cut during the summer 
Winter, spring, and fail operations are 
scribed, covering felling, bucking, yarding 
and piling, scaling, painting, loading and 
hauling, unloading and bundling, and 
booming and towing. Conclusions drawn 
from the study the 
White birch, cut any season, 
and watered during the towing season. 
can delivered the mill with negligi! 
losses. Yellow birch, sour-felled, paint: 
bundled, and watered the spring 
will float for least two months. 
cases, seasoning the most important 
tor reducing sinkage. Flotation pop 
improved holding wood until 
for watering, but losses still run from 
11% one month; wood not 
tered until September, losses not 
5%, and are about half this ends 
painted. Hardwood transportation la! 
dead waters economically and 
tically feasible. Bundles should contain 
least one cunit and may made 
three cunits. [Bul. Pap. Chem. 
No. 11} 
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Around the World Forest Products 


and Development 


Commodity Report Particle Board: 


Condensation commodity re- 
FAO Secretariat for the Interna- 
tional Board Consultation held 
Geneva, January 21-February 
1957. This report appeared Un- 
asylva, Vol. 11, No. 


PARTICLE BOARD INDUSTRY has 
present-day production over 
million cubic meters (about 750,000 
tons). Although the industry stead- 
ily gaining recognition, official statis- 
tics are still almost completely lacking, 
and information this report was re- 
ceived from producers, research insti- 
tutes, trade associations, and equip- 
ment manufacturers. 

The first plant produce particle 
board commercially was built Bre- 
men 1941. used spruce chips 
with phenolic resin binder, and 
had daily production tons. The 
first three-layer particle board, with 
coarse wood particles forming the 
middle layer and thin flat particles the 
stronger outer layers, was marketed 
Switzerland 1945. 

The first plant based flax was 
put into operation Belgium 
1947, and was rapidly followed 
number others using flax straw. To- 
day, the 195 particle board 
plants existence, some 
flax straw, while least two others 
based this material are the course 
construction. plant utilize co- 
conut fiber residues reported under 
development North Celebes. 

Original installations were all based 
the utilization the waste 
residue from other forest products 
manufacture. There definite trend 
toward the use better engineered 
particles than those obtained ham- 
mermilling, and many plants have 
are installing equipment prepare 
flakes, wafers, and other special par- 


the International Board Consultation, the 
following definition particle board 
ommended: sheet material manufactured from 
materials (chips, flakes, strands 
ves, and forth.) agglomerated use 
organic binder together with one more 
the following agents: heat, pressure, 
cataylst, and forth. (Woodwool 
particle boards with inorganic binders are 
excluded.) 

one two countries (notably the United 
Kiagdom) the commodity known wood 
chipboard. number countries, however, 
board manufactured from non-wood 
material. 


ticles from roundwood. Engineered 
particles are more economical resin 
for given quality board, and yield 
board with better surface. 

Two types additives are used be- 
fore the board formed into mat 
sheet. binder added pro- 
vide the bond which gives the board 
its form and strength, and size 
added increase water resistance. 
Thermo-setting synthetic resins, urea 
formaldehyde, phenol formaldehyde, 


Table 1.—PARTICLE BOARD: ESTIMATED 
1956 PRODUCTION AND 1958 CAPACITY 


Number 
mills capacity 
exist- under 
ing con- 
in struc- 

Region 1956 1957/8 

thousands 
114 775 2077 
3 2 35 65 
7 2 140 
Czechoslovakia_-__._ - 1 several 7 160 
Germany: several 270 600 
6 several 18 100 
Netherlands_ - - 9 20 40 
Poland 
pain 1 8 15 
a 2 2 5 50 
Switzerland. 9 60 80 
North 59 2 240 £750 
CR 1 1 2 25 

3 3 20 
World 194 32plus 1101 3137 
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and melamine formaldehyde, are the 
basis for most binders 
board and are the single most expen- 
sive component particle board. 
Size for particle board 
paraffin wax, which dissolved 
mineral spirits melted and sprayed 
the particles. Small amounts (0.5 
per cent) are used improve re- 
sistance moisture, but the strength 
properties the finished board de- 
crease with increasing amounts size. 

Most particle board was first made 
flat presses, and most plants today 
employ the multi-platen presses. Inten- 
sive research West Germany during 
1947 1949 led the development 
the extrusion process. the ex- 
truded process, the particles are chiefly 
arranged perpendicular the direc- 
tion pressure and perpendicular 
the surface the board. Extruded 
boards have their lowest strength 
the direction the extrusion. the 
two other planes perpendicular the 
direction the extrusion the strength 
greater. 

There are about plants exist- 
ence under construction that use the 
extrusion process, including 
North America. Nearly all extruded 
board used core material, for 
utilization after facings have been ap- 
plied. The capital cost extrusion 
plant approximately half that 
multi-platen plant. 

continuous process for the produc- 
tion flat-pressed particle board has 
been devised, and five such plants are 
production under construction. 
The capacity the continuous press 
unit thousand cubic meters 
annually, depending the thickness 
the board. Capacity the unit and 
the investment required make un- 
suitable for small captive plants for 
localities that lack potential 
market. 

Most particle board produced 
the intermediate density range, 0.40 
0.80 gram per cubic centimeter. 
Majority production single- 
layer (homogeneous) board three- 
layer board, though two-layer board 
not unknown. three-layer board, 
higher quality particles are used 
the surface improve strength, stiff- 
ness, and appearance. 
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Particle boards are extensively used 
core stock for veneer and other ov- 
erlaid furniture, panel material, and 
for flooring and for facing concrete. 


Production 


World production particle board 
exceeds one million cubic meters. Eu- 
rope accounts for over two thirds 
particle board produced. Produc- 
tion for 1956 was 1.1 million cubic 
meters, and expected capacity the 
end 1958 3.1 million cubic me- 
ters. less than decade, the par- 
ticle board industry will have reached 
capacity around million tons, 
whicn exceeds the current production 
either insulation board hard 

Expansion plans suggest that Europe 
will continue the pattern 
world production, though the 
United States will displace West Ger- 
many the world’s largest single 
producer. The Federal Republic ac- 
counts for over one third European 
production and one quarter total 
world output. Belgium, Denmark, East 
Germany, Italy, the Netherlands, 
the United Kingdom, all 
wood-deficient countries, ac- 
count for 340,000 cubic meters, almost 
another third world output. These 
figures wili modified when 
mulls under construction come 
operation. Over mills are due for 
compiction the end 1958, bring- 
ing tne world total over 225. 

timber-deficient countries Eu- 
rope tnere has been greater emphasis 
than full utilization 
the forest crop and the residues 
industries. Faced with 
giant post-war reconstruction need 
ages, tne new industry was brought 
into being. were already ex- 
istence modern chemical industries 
capable furnishing adequate quan- 
tities necessary binders reason- 
able cost. 

Many the first mills were small 
captive plants that made use wood 
plywood 
mills, furniture factories. The 
number producing units multiplied 
rapidly, trend favored the fact 
that the amount capital required 
establish new plant much less than 
for fiberboard project, while raw 
material requirements are much less 
exacting. 

under construction the United 
States are mainly concentrated the 
Douglas-fir region the Pacific Coast 
the furniture-manufacturing cen- 
ters the eastern seaboard and the 
Middle West. The Pacific Coast saw- 
milling industry gives rise vast 
quantities sawmill residues. Because 
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labor costs are high and the area 
relatively far from markets, the 
tendency towards large, highly 
mechanized mills keep the product 
competitive. the East, operating 
costs are lower, and with markets 
nearer, smaller mills can econom- 
ical. Many the mills are captive 
plants that make use furniture mill 
waste produce panel and core stock 
for use the parent plant the 
manufacture doors, carcase furni- 
ture, and forth. the United States 
there little recourse roundwood 
raw material; particle board produc- 
tion mostly undertaken use mill 
residues. With adequate supply mill 
residues there less incentive util- 
ize forest waste roundwood, both 
which are more expensive. 

Europe, both roundwood and 
forest waste are being used. The 
former permits the production su- 
perior engineered particles for the 
outer layers three-layer board, while 
the latter, along with the miscellane- 
ous mill residues, adequate for the 
center stock. 


Consumption and Trade 


official figures are available for 
international trade particle board. 
Most trade particular board, how- 
ever, with neighboring countries, 
although there are some instances 
long-distance trade. unlikely that 
the proportion world production 
entering long distance trade will ever 
high for hardboard. Particle 
board relatively bulky relation 
its value; its raw material requirements 
are less exacting; and the economies 
plant size are less pronounced. The es- 
tablishment small plant satisfy 
loctl requirements presents fewer 
culties, and the product such 
plant less vulnerable competition 
from the high-quality production 
large-scale mills established produc- 
ing centers. Since trade small, 
may assumed that current produc- 
tion the main producing countries 
corresponds fairly closely consump- 
tion. 


Prospects 


Expansion currently taking place 
particle board capacity even more 
spectacular than had generally been 
believed. Counsels caution are be- 
coming more frequent. There may 
danger the near future that sup- 
plies will least temporarily outrun 
effective demand, particularly the 
United States and certain West Euro- 
pean countries. The long-term future 
for particle board depends its price 
trend relation alternative mate- 
rials, and the success achieved the 
search for new applications. 


Particle board has competed mainly 
with plywood and blockboard, and 
lesser extent with solid timber. Any 
reduction the price particle board 
relative the prices other materials 
could extend the utilization particle 
board. 

sure competition may well bring 
about reduction the price par- 
ticle board relative other materials. 
There are very wide differences 
production costs from plant plant, 
and selling prices are means 
standardized. Profit rates vary, with 
many modern plants reaping exce- 
tionally high profits, but many 
smaller and older mills producing 
the market are already 
difficulties and number have 
out existence. With increasing 
petition, the weaker mills will 
ject increasing pressure; the 
time fall the relative price 
ticle board, which would appear 
within the reach modern, 
equipped mills, would strengthen the 
campaign for new outlets. 
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Other Developments 


Around the World 
Chile 

great number professional 
trained foresters will needed 
Chile, the country’s large forest 
sources are properly managed 
and used, according Mr. 
Scott, British forester 
completed technical assistance 
ment Chile for the Food and 
culture Organization the United 
Nations. 

Mr. Scott emphasized the import- 
ance the 200,000 hectares intro- 
duced Pinus radiata plantations which 
the country possesses. Established 
private firms, these forest are rapidly 
maturing, and the country facing 
the problem utilizing the 
volume wood that accumulating 
average rate almost cubic 
meters hectare from year year. 

For four and half years, Mr. 
served the School Forestry the 
University Chile Santiago 
professor timber utilization, cover- 
ing the fields logging, sawmilling, 
drying, and preservation. advisor 
public agencies and private 
tries, assisted the preparation 
utilization research programs wood 
drying and wood preservation. 

The program studies the 
estry School takes five years, the 
two basic subjects common 
culture students. Summer field 
and practical work are conducted 
natural forest the South and 
Llancacura Centre established and 
equipped with the aid FAO. 
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Dielectric and High Frequency 
Heating for Finger Jointing 


Machinery”, pre- 
the Midwest Section Meet- 
ing, Oct. 24-25, 1956, Rockford, 


the last few years, dielectric 
power has been developed for the 
finger-jointed material. 
Finger jointing has become increas- 
important because the reduc- 
tion quality and length avail- 
able wood, the increased need for 
long sections material due new 
structural and architectural trends, 
and the need for greater wood uti- 
lization wood working plants. 


Tests properly prepared finger- 
joint material showed compression 
strength comparable clear spliced 
pieces, and only slightly less strength 
shear test. adequate finger 
joints, high effective strength de- 
veloped the base the joint, and 
most tests show wood failure rather 
than joint failure. important 
point that warpage held 
minimum and accurate straight 
piece stock achieved. 

Machinery for finger jointing 
two-fold. Some operations use cutters 
and shapers with single-run tenoners 
for the cutting the joint, and then 
proceed with air hydraulic pressure 
hold the joint for period time. 
Higher production achieved 
through the use finger-joint cutter 
machines, conveyorized 
sembly units with the use high 
frequency power for curing. Records 
show that inch part man- 
ual operation costs about per 
joint, and that with electronic equip- 
ment the cost approximately 
per joint. 

Present-day operations use fin- 
ger-joint cutting unit which trims 
the end the board and cuts the 
finger joint the end the wood. 
The wood automatically conveyed 
similar machine which trims and 
cuts the other end the board, the 
piece then goes through 
spreading operation and into the as- 
sembly unit. The assembly unit con- 
sists high-frequency press and 
generator into which the board 
fed under pressure. The unit has 
speed the infeed side and 
slower speed the exit side 
the joint under constant pres- 
throughout the curing cycle. 


Before his death January 1957, the author 
vice-president the Union Tool Corp. 
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the off-end the high-fre- 
quency press automatic saw 
which can set any predeter- 
mined length automatically cut 
the board, from where fed 
factory truck. Through the use 
high-frequency power, this material 
may then fed the machining 
operation. 

ations, cut the de- 
fects and knots from the lumber and 
then transport the finger-joint 
cutting machines. The Union Tool 
Corp. presently using experi- 
mental unit that allows the removal 
defects and the cutting the 
finger joint the same time. 


The Economics Resin Glues 
and Heat Curing Equipment 


Cassidy, Chief Sales Engi- 
neer Rubber Company. Pre- 
sented the 11th National Meet- 
ing, June 22-26, 1957, Buffalo, 


The complexity the product 
availability the gluing and adhesive 
field major problem users only 
infrequently exposed the field. 
Resin glues particular with their 
extenders, hardness and cross blending 
possibilities are particularly complex. 
The economics the total cost 
using adhesive, considering first 
cost, lapor application 
ciated overhead expense, normally 
the major influence the choice 
the glue used. analysis 
general purpose adhe- 
sives, selecting reasonable base spread- 
ing rates, places each definite 
economic pattern. The analysis reveals 
advantage urea type resins 
original material cost. 

The reduction labor and over- 
head expense with adhesives func- 
tion curing time. Heat curing 
urea adhesives provides most favor- 
able combination low material cost 
plus minimum curing time whiie pro- 
viding durable, water-resistant, heat- 
resistant bond. Investment heat cur- 
ing equipment must kept mini- 
mum take full benefit the cost 
savings hot pressing. Electric heat- 
ing blankets, with conductive rubber 
elements, are low-cost answer glue 
curing operations. Thin, flexible, all- 
rubber blankets, with 
heating wires, are adaptable all 
types glue curing operations with 
maximum service life. Capable 
withstanding normal laminating pres- 
sures they are essentially 


heating platens. Temperature control 
the blankets readily accomplished 
with external thermostats. The blan- 
kets are simple, portable and rugged 
source heat adaptable all types 
gluing operations. Available 
wide range sizes, they can the 
answer many glue curing operations 
both the small woodworking shop 
and the production shop. 


Machine Application Tongue 
and Groove Flooring 
the Site 


Leo Stone, Vice President, Inde- 
pendent Nail Packing Co. Pre- 
sented the 6th Annual Meeting 
the Building Research 
April 15-17, 1957, Chicago, 


Application tongue and groove 
flooring use machines has been 
accomplished fact for nearly 
decade. The solution the problem 
good floor laying the fast- 
ener, not the machine. Independent 
Nail Packing Co. has developed 
machine that cuts the nailing time 
half. 

The nail driven and set two 
blows while the flooring drawn 
tightly desired with danger 
injury the tongue surface. 
The machine eliminates 
board effect. Prefinished flooring 
simple install with this machine 
the unfinished flooring. Danger 
injury and fatigue eliminated for 
the applicator. 

Many project buiders have discov- 
ered that, owning floor nailing 
machines and 
help, they can install their flooring 
lower cost per unit, and have 
better control over the quality the 
finished product. 


FOR SALE 


Baldwin 665 ton, opening 
steam platen press, Serial No. 
$0471170, opening 102” 52”. 
Purchased new 1948. Manu- 
factured Baldwin Locomotive 
Works, Philadelphia, Pa. Machine 
daily operation. Can seen 
desired. 
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NEW PUBLICATIONS 
(Continued from page 


Preservative Treatment Fence 
Posts with Toxic Oil Solutions 
Cold-Soaking, Dipping, and Brush- 
ing. Report Project 301-C. 
Peterson and Walters. Report 
the 1956 annual inspection fence 
posts service tests the Dixon 
Springs Experiment Station. Results 
inspection 306 treated posts, rep- 
resenting seven species hardwood 
and three softwood. Forestry Note 
No. available from the University 
Agricultural Experiment 
Station, Urbana, 


1956 Charcoal Production the 
Central States. Philip Thornton. 
Station Note No. 109 available from 
the Central States Forest Experiment 
Station, Columbus, Ohio. 


Trends Utilization Wood 
and its Products Housing. dis- 
cussion trends Europe. Prepared 
the secretariats the FAO and 
ECE. has pages including 
tables. Available English and 
shortly will appear French and Rus- 
sian. Cost $0.50 equivalent and 
available from the Sales Section, Eu- 
ropean Office the United Nations, 
Geneva, Switzerland. 


Effect Environment the Per- 
centage Summerwood and Specific 
Gravity Slash Pine. Philip Lar- 
Bulletin No. 63. Available from 
the Yale University School Forestry 
for $1.50. 


Skidding with Rubber-Tired 
Wheel Tractors the Tennessee 
Valley. Cobb. Discusses use and 
economics the wheel tractor. 
Available from the Tennessee Valley 
Authority, Division Forestry Rela- 
tions, Norris, Tenn. 


Redwood Lumber Specifications 
for Application Industrial Water- 
Cooling Towers. Part CTI Grades 
Redwood Lumber. Part II: Frame- 
work Design Data. Bulletin STD-103 
available for $1.00 from the CTI, 446 
Emerson St., Palo Alto, Calif. 


Interim Report the Study 
Wood Maintenance for Water-Cool- 
ing Towers. Contains results ex- 
amination 103 operating towers 
the Gulf Coast area and results 
test panels various woods treated 
with several preservative chemicals. 
Bulletin Available 
for $1.50 from CTI, 446 Emerson 
St., Palo Alto, Calif. 

Appraisal Methods for Sal- 
vaging Small-Sawmill Residues 
the Southeast. Todd and 


Anderson. Ten possible methods 
salvaging pulpable slabs and edging 
strips from small pine sawmills are 
discussed. system cost analysis 
for determining the cheapest method 
for given situation and area out- 
lined and illustrated. Station Paper 
No. 84, available from the South- 
eastern Forest Experiment Station, 
Asheville, 


WILCO REFUSE BURNER 


Three Models. Complete Range of Sizes. Lowest- 
cost installation. Prefabricated, one-piece panels 
Exclusive triple-draft. Sizing engineers available 
to you. 


WILCO MACHINE WORKS, INC. 
Municipal Airport Memphis, Tenn. 


WANTED 


Late Model 
Traveling-Head 
Veneer Jointer with 

Glue-Spreading Attachment 


OWENS-ILLINOIS PLYWOOD 
HANCOCK, VERMONT 


Hardboard 


Testing & 
Processes 
Chasing 


‘recently specifying SENTRY 
equipment include: 


DIAMOND MATCH CO. 

DWYER LUMBER CO. 

HOLLOW TREE LUMBER 

INTERSTATE CONTAINER 


PACIFIC PLYWOOD CO. 
ST. PAUL TACOMA 
LUMBER CO. 

SIMPSON LOGGING CO. 


SOUTHERN OREGON 
PLYWOOD CO. 


UMPQUAH PLYWOOD 
4 


PLYWOOD CORP. 
WHITE PINE SASH CO. 
WOOD CONVERSION CO. 


Laucks Sentry Monitor, 
with Brown Electronik 
Recorder, $4,200. Other 
systems from $3,550. 


Recognized the above firms the “best buy” 
today’s equipment market, these latest SENTRY 
systems for measuring, marking and recording the 
moisture content conveyed material accent new 
economy, yet maintain the fine standards precision 
control that have long been associated with the Laucks 
name. Write for detailed information. 


LAUCKS LABORATORIES, INC. 


1201 Poplar Place Seattle 44, Washington 
Leaders Wood Technology for Fifty Years 
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Take Your Choice Any One 


When You Join FPRS 


wealth information Hardboard, Particle Board 
Wood Waste Utilization are yours EXTRA BONUS when 
you join FPRS new member. addition all the regular 
Society benefits you may take your choice any one these 
three 48-page booklets—each containing reports presented 
recent FPRS meetings—and each illustrated with more than 
photographs, drawings and tables. 

You'll find some the latest information economics, 
tests and evaluation, principal processes, market potential. 

Or—you may select any one the five volumes the 
Proceedings from 1947 through 1951—each store- 
house wood technology research information. 

Your choice any one these eight books PLUS 
monthly FOREST PRODUCTS JOURNAL, FPRS 
meetings from coast coast, 3—personalized service your 
technical questions, with wood experts, 5—employ- 
ment service, and 6—pride affiliation—are yours mem- 
ber the 3,500-member Forest Products Research Society. 

Write TODAY for your membership application blank and 
FREE BOOKLET request form to: Executive Secretary, Forest 
Products Research Society, Box 2010 University Station, 
Madison Wisconsin. 

NOTE: AVAILABLE SPECIAL RATE EACH 
PRESENT MEMBERS. 
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ABAMA 
aternational Paper Co., Mobile 

KANSAS 
Crossett Co., Crossett 
Forests, Inc., Hot Springs 
outhern Lumber Co., Warren 

LIFORNIA 
alifornia Redwood Association, San Francisco 
Carr Co., Sacramento 
Sierra Pine Mills, Inc., Oroville 
vory Pine Co., Dinuba 
scott Lumber Co., Inc., Burney 
Smith Lumber Co., Anderson 
Webster Johnson, Stockton 


Match Co., Coeur d’Alene 

Dean Company, Chicago 

Electric, Cabinet Plant, Rockford 

Greenlee Tool Co., Rockford 

Hines Lumber Co., Chicago 

johnson Carlson, Chicago 

Masonite Corp., Chicago 

Mattison Machine Works, Rockford 

Co., Chicago 
INDIANA 

The Dunbar Furniture Mfg. Co., Berne 

National Homes Corp., Lafayette 
KENTUCKY 

Deluxe Saw Tool Company, Louisville 
MAINE 

Moose Head Mfg. Co., Monson 


MARYLAND 
Wells, Salisbury 
MASSACHUSETTS 
Atlas Plywood Corp., Boston 
Draper Corp., Hopedale 
Heywood-Wakefield Co., Gardner 
Spalding Bros., Inc., Chicopee 
MICHIGAN 
Armstrong Machine Works, Three Rivers 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 
MINNESOTA 
Machine Co., Minneapolis 
Minnesota Mining and Mfg. Co., St. Paul 
Rilco Laminated Products, Inc., St. Paul 
Wabash Screen Door Co., Minneapolis 


MISSISSIPPI 

Richton Tie and Timber Co., Richton 
MISSOURI 

Monsanto Chemical Co., St. Louis 


MONTANA 
Intermountain Lumber Co., Missoula 
NEVADA 
Vaughn Millwork Co., Reno 
NEW JERSEY 
National Adhesives, Plainfield 
Western Electric Co., Kearny 


NEW YORK 
American Defibrator, Inc., New York 
Borden Co., New York 
Peter Cooper Corps., Gowanda 
The New Jersey Industries, New York 
Oval Wood Dish Corp., Tupper Lake 
Pierce Stevens Chemical Corp., Buffalo 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., Brewster 
The Upson Co., Lockport 

OHIO 
American Machine Foundry Co., Shelby 
The Baldwin Piano Co., Cincinnati 
Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 


OREGON 
Bend 
Cascades Plywood Corporation, Lebanon 
Forest Fiber Products Co., Forest Grove 
Mater Engineering, Corvallis 
Neils Lumber Co., Portland 
Lumber Co., Baker 
Vest Coast Lumberman’s Assn., Portland 
NNSYLVANIA 
Inc., Latrobe 
Company, Inc., 
Glue Co., Lansdale 


100 Company Supporting Members 


United States Steel Homes, Inc., Harrisburg 
Wood Metals Industries, Inc., Kreamer 


SOUTH CAROLINA 
Lightsey Brothers, Miley 
Poinsett Lumber Mfg. Co., Pickens 


TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 


TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Love Wood Products Texas, Diboll 
Southern Pine Lumber Co., Diboll 


VERMONT 
Beecher Falls Mfg. Corp., Beecher Falls 


WASHINGTON 
American Marietta Co., Seattle 
Biles Coleman Lumber Co., Omak 
Cascade Lumber Co., Yakima 
Columbia Plywood Co., Inc., Seattle 
Diamond Match Co., Spokane 


Douglas Fir Plywood Association, Tacoma 

International Paper Co., Division, 
Longview 

Simpson Logging Co., Shelton 

Sumner Iron Works, Everett 

Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 


Harnischfeger Corp., Port Washington 
Mosinee Paper Mills Co., Mosinee 

Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


ALASKA 
Ketchikan Spruce Mills, Ketchikan 


CANADA 


Forest Products, Ltd., Vancouver 

British Columbia Lbr. Mfrs. Assn., Vancouver 

Canadian Forest Products Limited, New West- 
minster, 

Dominion Electrohome Industries, 
Kitchener, Ont. 

Knight Mfg. Lbr. Co., Ltd., Meaford, Ont. 

Nicholson Son, Ltd., Burlington, Ont. 


PROFITABLE 


BIG MARKET FOR GROUND WOOD. Chip board and many other ground 
wood products offer tremendous market for waste manufac- 
turers these products demand uniformity quality and size—require- 
ments that Williams hogs are fulfilling dozens plants. Whether the 
wood scrap you sell chips, sawdust flour, Williams will produce 
more, faster, with less labor, power and upkeep. 


BIG INCREASE HEAT VALUE. Wood waste for fuel yields more heat 
when hogged Williams for uniform, complete combustion. Unhogged 
wood restricts air flow, smothers the fire, burns unevenly, creates excessive 
smoke. Williams equipment also reduces handling costs much 75%! 
When hogged, one man can handle much three men can handle 


long, cumbersome pieces. 


WILLIAMS AUTOMATIC INSTALLATIONS EARN PHENOMENAL PROFITS 
when used for hogging and conveying wood waste boiler stoker—or 
for grinding, separating and packaging ground and sized wood. 


Write for Brochure 


WILLIAMS BUILDS 


COMPLETE LINE 


¢ Hogging, Grinding and Shredding Machines 
Vibrating Screens Air Conveying Systems 
* Cyclone Collectors 


Complete “Packaged” Plants 
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WILLIAMS PATENT CRUSHER PULVERIZER CO. 


OLDEST AND LARGEST MANUFACTURER 


2714 N. Ninth St. 
St. Mo. 


SHREDDERS 


AMMER MILLS THE WORLD 


43-A 


ay 
= 
q 
4 


INDEX ADVERTISERS 


Page 
Simpson Forests Are Co. 25-26 
Fjeliman American, 4th Cover 

Quality Products and 
Mattison Machine Works 
Washington and Oregon Machine 8-A 
COMPANY Williams Patent Crusher Pulverizer Co. 
SHELTON, WASHINGTON Wood Treating Chemicals Co. 44-4 
Woodworking Machinery Manufacturers 
Machine Co. 6-A 


TECHNICAL COUNSEL PRESERVATIVES 


full staff specialists with years experience 
and complete laboratory facilities, ready assist 
every way. 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 
other wood boring insects. 


ENGINEERING SERVICE SAP STAIN CONTROL 


experienced engineering department help Most effective, safe and economical treatment 
planning, designing and installing new made for protection against sap stain fungi 

pressure-treating plants; modernizing old plants; Leaves wood bright and clear. Quick 
selecting equipment meet your specific needs. dustless, non-irritating. Won’t damage metal 


equipment. 


WOODTOX Penta Preservative and 
Water Repellent EQUIPMENT 


Exclusive national sales agents for 


clear, clean, non-staining treatment combining Efurd Machine Welding Com- 
advantages Penta resistance against pany, builders Hurricane 
swelling, and other moisture ebarkers, Peelers, Framers, 


damage. Meets and Western Pine Incisors, Trams, etc. 


Whatever your the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue St. Lovis 10, Missouri 
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After operating five Mattison Woodworking 
Machines hours day for over four years, 
Rich Industries, Tupelo, Mississippi, toy and 
game manufacturer, more enthusiastic than 
ever. ‘‘Maintenance still low—our invoices 
from Mattison clearly illustrate this fact, and 
would glad show them anyone. 


would also pleasure show any pros- 
pective user the many ways you can save time 
and money with these fine machines. Here 
just one example: make-up and short runs 
with the No. 276 Moulder, setups 
one eight-hour 

addition, Rich uses No. 229 Moulder and 
three No. 202 Ripsaws. Mattison versatility, fast 
output, precision production, and long service 


with low maintenance can important plus 
factors your business—be sure learn the 
details. Just use the handy coupon below. Mattison No. 276 and 


sizes, these machines feature precision vibration- 
free operation for delicate mouldings power and 
ruggedness for larger mouldings. Close-coupled, high- 
Mattison Machine Works speed design gives high-capacity, low-cost 
Rockford, 


Please send literature Mattison Moulders, Mattison 


202 Ripsaw. MATT 
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"PRESSES 


More than ten years research and 
experience with particle-type board 
presses—and close association with 
top manufacturers here and abroad 
—has resulted Fjellman Ameri- 
can hot press capable producing 
the finest particle-type board wet 
dry processes, either chip, flake, 


with all Fjellman American 
here’s press built the 
highest standard strength and ac- 
curacy for long service and minimum 
maintenance. Each 
gineered from fine Swedish virgin 
steel. Each has box-type frame, light 
floor-loading properties, American 
instruments, wiring and hardware. 


accommodate the factory interest- 
wood-waste the largest manufac- 
turer wood-composition board. 


WRITE FOR CATALOG No. 100-A 
covering our complete line 
industrial hydraulic presses. 
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